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ARITHMETIC, 


DEFINITIONS, NOTATION, AND NUMERATION. 

Article 1. By a Unit is meant a single object or things considered 
as one and undivided • 

2. Number is the name by which wo signify how many objects or 
things are considered, wlicthcr one or more, Wlien, for instance, we 
speak of one horse, two apples, three yards, or four hours, the numljcr of 
tlie things referred to will bo ono, two, three, or four, occordiug to the 
case ; and so one, two, three, four, aud the rest, aro called numbers. 

3. Numbers are considered either as Abstract or Concrkte. 

Abstract numbers aro thos^j which have no referonce to any particular 

kind of unit ; thus, five, as an abstract number, signihes five units only, 
without any regard to particular objects. 

Concrete numbers are those which have reference to some particular 
kind ortmit; thus, when we speak of five liours, six yards, seven horses, 
the numbers five, six, seven, arc said to be concrete numbers, having 
reference to the particular units one liour, ono yard, one horse, respec- 
tively. 

4. Aritumetic is the science of Numbers. 

5. All numbers in common Arithmetic arc expressed by means of 
the figure 0, commonly called zero or a cypher, which has no value in 
itself, and nine jiignificant figures, 1, 2, 3, 4, 6, 0, 7, 8, 0, which denote 
^respectively the numbers one, two, three, four, five, six, seven, eight, 
nine. These ten figiErs aro sometimes called Digits ; but this name la 
often improperly limited to the nine significant figures above mentioned, 
which are*then called the nine digits. 

The number one, which is represented by the figure 1, is called 

UNITY. 

0. M’'hen any oft these figures stands by itself, it expresses its dmple 
oar intrinsic Yslue ; thus, 9 expresses nine abstract units, or nine particular 

1 
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thinpis: but when it is followed by another figure, it then expresses ten 
times its simple value ; thus, 94 expresses ten times nine unit^ together 
with four units more : when it is followed by two figures, it then expresses 
one hundred times its simple value ; thus, 943 expresses one hundred 
times nine units, together with ten times four units, and also thiee units 
more: and so on by a tenfold increase for each additional figure that 
follows it. 

The value, which thus belongs to a figure in consequence of its posi- 
tion or place, is called its local value. 

Therefore all numbers have a simple or intrinsic value, and also a local 
value. 


7. It appears then, that in common Arithmetic we proceed towards 
the left from units to tens of units ; from tens of units to tens of tens of 
units, or hundreds of units ; from liundreds of units to tens of hundreds of 
units, or thousands of units ; from thousands of units to tens of thousands 
of units ; from tens of thousands of units to tens of tens of tliousands of 
units, that is, to hundreds of thousands of units ; thence to tens of hundreds 
of thousands of units, or millions of units ; thence to tens of millions of 
units, hundreds of millions of units, See., till we come to millions of 
iniilions of units, which are called billions of units, and so on to trillions, 
quadrillions, See. 

Thus, 10 represents one ten of units, together with no units ; or, as 
It is briefly rend, ten. 11 represents one ten of unit**, together with one 
unit ; or, us it is briefly read, eleven. Similarly 12, 13, 14, 15, 16, 17, 18, 
19, respectively rei)rei:en» one ten of units together with two, tlirce, four, 
five, six, seven, eight, nine units; they are re-^pcctively read twelve, thir- 
teen, fourteen, fifteen, sixteen, seventeen, eighteen, nineteen. 

'J'he next ten numbers are expressed by 20, 21, 22, 23, 24, 25, 26, 27, 
28, 29, which respectively ri'preseiit two tens of units together with no, 
one, two, three, four, five, six, seven, eight, nine units ; they are briefly 
read twenty, twenty-one, twenty-two, twenty-three, twerty-four, twenty 
five, tweaty-bix, twenty-seven, twenty-eight, twentv-ninc. 

Tlie next ten numbers arc expressed by 00, 31, 32, 33, 34, 35, 36, 37, 
38, 39, which are respectively read thirty, thirty-one, thirty-two, thirty- 
Uiree, thirty-four, thirty -five, thirty-six, thirty-seven, thirty-eight, thirty- 
nine: we thus arrive at 40 (forty), 50 (fifty), CO (sixty), 70 (seventy), 
80 (eighty), DO (ninety). 

09 is the largest number which can be expressed V two figures, since 
It represents uiuc tens of units together with nine units ; fhe next numliet 
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to this b 200, which represents ten tens of units, or one hundred of units, 
together with no tens of units, together with no units ; or, os it b briefly 
read, one hundred. 

By pursuing the same system in higher numbers the figure occupying 
the fourth place from the right hand will represent so many tens of hun- 
dreds of units, or thousands of units ; the figure in the fifth place will 
represent so many tens of thousands of units ; and so on. 

205 represents two hundreds of units, together with no tens of units, 
together with five units ; or, as it is briefly read, two hundred and five. 

5473 represents five thousands of units, together witli four hundreds 
of units, together with seven tens of units, together with throe units ; or, 
as it is briefly read, five thousand, four hundred and seventy- three. 

7040730 represents seven millions of units, together w'ith no hundreds 
of thousands of units, togctlier w ith four tens of thou^^nds of units, toge- 
ther with no thousands of units, together with seven hundreds of units, 
together with three tens of mats together with no units ; or, ns it is 
briefly read, seven millions, forty thon.sand, seven liiuidrcd and thirty. 

107834205 represents one hundred of millions units, together with 
no tens of millions of units, together with .seven millions of units, together 
with eight hundreds of ihousand.s of unit.s, together with three tens of 
tljousands cf units, together with four thousands of units, together with 
two hundreds of units, together with .six tens of unit.s, together with five* 
units ^ or, as it is briefly read, one hundred and seven millions, eight 
hundred and thirty- four thousand, two hnn6:ed and sixty-five. 

8. Notation is the art of expressing any number by figures whieh is 
already given in wrord^. Numkration h the converse of Notation, being 
the art of expressing any number in n :»rds which is already given in 
figures. 

0. The method above explained rf denoting numbers by means 
the ^mbols 0, 1, 2, 3, 4, 5, (J, 7, 8, 0, and combinations of them, was 
brought into finropo by the Arabs, and it is therefore often called the 
Arabic Notation. It was derived by the Arabs from the Hindoos. This 
method of notatioif is now in common use, not only in this countiy, but 
throughput Europe. 

Ex- 1. 

Exereitet in Notation and Nvmerafion, 

Express the foUoipiig nombers in figures : 

(I ) Sixty-three ; cigbty-one ; ninety nine ; forty ; thirteem 

1—3 
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(2) Two hundred ; three hundred and three ; Beven hundred and 
dxty-four ; eight hundred and eighty*eight 

(3) Four thousand ; one thousand^ four hundred and seventy-one ; 
fix thousand, nine hundred and thirty ; nine thousand and nine. 

(4) Twenty-seven thousand, five hundred and four; thirty-three 
thousand; nine thousand and sixteen. 

(5) One hundred thousand ; six hundred and seventy-six thousand 
and fihy; two hundred and two thousand, five hundred and ninety- 
three. 

(6) Seven millions, three thousand ; eleven millions, one hundred 
and eight thousand, one hundred and six ; fifty-four millions, fifty-four 
thousand and eighty-eight ; six hundred and thirteen millions, twenty 
thousand, three hundred and three. 

(7) Two billions ; nine billions, three hundred thousand and twenty- 
one; ninety-four billions, ninety millions, ninety-four thousand, nine 
hundred and four. 

Write down in words at full length the following numbers ; 

(1) 43; CO; 88; 07; 60; 12; 21; ID. 

(2) 266; 401; 600; 0i)0; 366 ; 678; 837. 

(3) 2000 ; 1724 ; 3003 ; 7584 ; 1075 ; 4641. 

(4) 37003 ; 47040 ; 63000 ; 80008 ; 341323. 

(6) 6860406 ; 8080808 ; 7840630 ; 418264. 

(6) 10000001 ; 20220022 ; 02668087 ; 30180070. 

(7) 2600530200 ; 800300560 ; 9738413208. 

(8) 7070000423 ; 087664321 ; 6707008080. 

(0) 100100700010000 ; 4872C870C341032C4, 

ADDITION. 

10. Addition is the method of finding a number, which is equal to 

two or more numbers taken together* * 

The number found by adding two or more numbers together is called 
the sun or amount of the several numbers so added. 

11. There are two kinds of Addition, Simple and Compound. 

It b Simple Addition, when the numbers to be taken together are all 
abstract numbers ; or when they are all concrete numbers of the same de- 
nomination, as att pence, aU days, aU pints. ^ 

It b Compound Addition, when the numbers to be taken together are 
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concrete numbers of the same kind, but of different denominations of that 
kind ; as pounds, sliillings, and pence ; or years, months, and days ; or 
gallons, quarts, and pints. 

12. The sign + , plus, placed between two or more numbers, signifies 
that the numbers arc to be added together: thus 2 + 5 + 7 signifies that 
2, 5, and 7 are to be added together, and denotes their sura. 

The sign =, equal, placed between two numbers, signifies that the 
numbers are equal to one another. 

The sign , vinculum, placed over numbers, and the sign ( ) or { }, 
called a bracket, enclosing numbers within it, are used to denoto that all 
numbers under the vinculum, or within the bracket, are equally affected 
by all numbers not under the vinculum or w'ithin the bracket : thus 2 + 3 
or (2 + 3) or {2 + 3}, each signify, that whatsoever is outside the vinculum 
or bracket which affects 2 in any way, must also affect 3 in the same way, 
and conversely. 

The sign .*. signifies * therefore.* 


SIMPLE ADDITION. 

13. Rule. Write down the given numbers under each other, so that 
units ^ay come under units, tens under tens, hundreds under hundreds, 
and BO on ; then draw a straight line under the low^cst line. 

Find the sum of the column of units ; if it be under ten, write it down 
under the column of units, below the lino just drawn ; if it exceed ten, 
then write down the last figure of the sum under the column of units, 
and carry to the next column the remaining figure or figures ; treat each 
succeeding column in the same way, and write down the full sum of the 
extreme left-hand column. The entire sum so marked down will bo tlie 
sum or amount of the separate numbers. 

14. Add toother 54G9, 743, and 27. 

Proceeding by the Rule given above, we obtain 
• 5469 

743 
27 

cii^ 

2%e reaton/or the Rule wlU appear from the following eonetderaiione. 

When we take the sum of 7 onita and 3 units and 0 units, we get 10 
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nuiti and 9 unita, or 19 units ; we therefore place the 0 units under 
the column of units and c&ny on the 1 ten units to the next column, 
viz. the column of tens. 

Now the sum of 1 ten, 2 tens, 4 tens, and 6 tens, is 10 tens and 3 tens, 
or 13 tens ; we therefore place the 3 tens under the column of tens and 
carry on the 1 hundred units to the next column, viz. tlic column of 
hundreds. 

Again, the sum of 1 hundred, 7 hundreds, and 4 hundredd, is 10 hun- 
dreds and 2 hundreds, or 12 hundreds ; we therefore place the 2 hundreds 
under the column of hundreds, and earry on the 1 thousand units to 
the next eoluinn, viz. the column of thousands. 

Again, the sum of 1 thousand and 5 thousands, is fi thousands ; wo 
therefore place the G under the column of thousands, and the entire sum 
is G239. 

15. The above example might have been worked thus, putting down 
at full length the local value of all the figures. 

Thus 6409=^5000 + 400 + 00 + 9 
+ 743= +700 + 40 + 3 

+ 27= +20+7. 

Now adding the columns, wo get the sum 
= 5000 + 1100 + 120 + 19 
= 5000 + 1000 + 100 + 100 + lO + io + u, 

(since 1 100 = 1 000 + 100, 120 = 100 r 20, and 19 = 10 + 9 ) 

= 0000 + 200 + 30 + 9, 

(cuilocting the tiiousands together, the liundreds together, and so on) 

= 0239. 

AVc. The truth of all results in Addition may bo proved by adding 
the columns fimt upwards as in the above example, and then adding them 
downwai*ds ; if the results be tho same, tlio operation in each cose will in 
all probability have been performed correctly. 

Dx. 11. 

F.a'ampks in Shnpli: Addition. 


12 

f>7 

(■■>) 

(4) 054 

o5 

07 

6(!7 

321 


05 

75» 

804 

m 

43 

845 

509 
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(5) 

494 

(e) 

1721 

(7) 750 

(8) 4789 


587 


3333 

36 


2340 


65G 


5046 

3813 


3857 


336 


2754 

5G1 


5005 





3100 



(9) 

9102 

(10) 

84670 

(11) 170OG21 

(12) 

2507a3 


479 


5437 

200803 


21003 


8770 


29 

353 


5734 


901 


21004 

0003706 


40036 

ni 







•.1 

immi 







423578 

(13) 

G27432 

(14; 

802764 

(15) 1807353 

(10) 

117064 


543201 


93087 

208743 


02073 


G70G41 


9482 

5987 


027509 


548200 


100 

760003 


351 


868759 


15204G 

247 


777777 


345678 


11 

50705 


65056 


(17) Add tof^ctlicr 7nn4, fJCO, (uQO, and 57 ; also 0740, 0745, 5700, 
8031, 6543, 2002, and 0090 ; also 89, 4500, 423, 2024, 5400, C0540, and 
9401. 

(10) Add together a374G, 2470, 602577, 450, and 7; also 035473, 
262, 13097, 598453, 25, 3734, 724000, and G4D7GO. 

(19) Find the sum of 4730Ga7, 2378G9513, 140704343970, 065, 
4647, and 250; also of G8539582, 70G02045, 370481)000, 7055501234, 
276, 9123450709, and 5000; also of 088020944, 73fH)0, 27978462, 333, 
5875306006, 4827532, 48GG8483G, 80032148379, 12345, 1112858673, and 
53800000835. 

(20) Add together one thousand, four hundred and eighty-throe ; 
seven hundred and ninety-six ; thirty-nine ; forty thousand, seven hun- 
dred and forty-fo^r ; five thousand, eight hundred and sixty ; fifty 
thousand and seven. 

(21 J Add together the following numbers ; fifteen thousand, seven 
hundred and ninety-six ; four hundred and nine ; two hundred and thirty- 
four thousand and fifty ; four nulHons, three thousand and seventy-six ; 
forty thousand and thirty -six ; ten thousand, nine hundred and one* 

(22) Add together the following numbers : twenty-two millions, six 
hundred thousand^ five hundred and three ; five hundred and sixty-threo 
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raOlionSf seventy-six thousand and thirty-four; one hundred and eleven 
millions, six hundred and fifty thousand and fifty ; three hundred and 
twenty-six millions, seven thousand, nine hundred and ninety-one ; one 
thousand seven hundred and ten millions, one thousand seven hundred 
and ten ; one billion, three hundred thousand and five. 

SUBTRACTION. 

16 , Subtraction is the method of finding what number remains when 
a smaller number is taken from a greater number. 

The number found by subtracting the smaller of two numbers from 
the greater is called the Uemainder. 

17. There are two kinds of Subtraction, Sibiple and CoiiPOUND, which 
differ from each other in precisely the same way, in which Simple and 
Compound Addition differ from each other. 

10. The sign—, minus, placed between two numbers, signifies that 
the second number is to be subtracted from the first number. 

SIMPLE SUBTRACTION. 

19. Rule. Place the less number under the greater number, so that 

units may come under units, tens under tens, hundreds under hundreds, 
and so on ; then draw’ a straight line under the lower line. • 

Take, if possible, the number of units in each figure of the low’er line 
from the number of units in each figure of the upper line w’bich stands 
immediately over it, and put the remiundcr below the line just drawn, 
units under units, tens under tens, and so on : but if the units in any 
figure in the lower lino exceed the number of units in the figure above it, 
add ten to the upper figure, and then take the number of units in the 
lower figure from the number in the upper figure thus increased ; put 
the remainder down as before, and then carry one to ^lo next figui'e 
of the lower line. The entire difference or remainder, so marked down, 
will be the difference or remainder of the given num1>era. 

20. £x. Subtract 4038 from 5123. ^ 

Proceeding by the Rule given above, we obtmn 

5123 

4938 

185 r 

00 that the remainder is one hundred and cighty-fivo (185). 



SUBTRACTION. 


9 


Thi reOi&n fit iht Rule will appear from the followinj eoneideraHone* 
Wd cannot take 8 units from 3 units, wo therefore add 10 units to the 
8 units, which are thus increased to 1«3 units ; and taking 8 units from 13 
units we have 6 units left ; we tliereforc place 6 under the column of 
units.* but having added 1 ten units to the upper number, we must 
add the same number of units (1 ten unit*») to the lower number, so that 
the dilfvrencc between the two nuinl)ers may not he altered ; and adding 
1 ten units to the 3 ten units in the lower number, we obtain 4 tens or 
40 instead of 3 tens or 30. 

Again, We cannot take 4 tens from 2 tens; wc therefore add 10 tens 
or 1 hundred to the 2 tens, which thus become 12 tens or 120 ; and then 
taking 4 tens or 40 from 12 tens or 120, wo Imvc 3 tens or 00 remaining; 
we therefore place 0 under llie column of tens: hut having added 1 hun- 
dred to the upper number, we must add 1 hundred to the lower number 
for the reason given al) 0 ve ; and adding 1 hundred to tlic 0 Iiundreds in 
the lowTr number, wc oMaiii 10 hundreds or 1000 instead of 000. 

Again, we cannot take 10 hundreds from 1 hundred, and wc therefore 
add 10 Iiundreds or 1 thousand to (he 1 hundred, which thus becomes 11 
hundreds or 1100 : and taking 10 hundreds or 1000 from 11 hundreds or 
1100, wc have 1 hundnul or 100 l(*ft ; wc therefore place 1 under the 
column of hundreds : but having added 10 hundreds or 1 thousand to the 
upper numl)cr, we must add 1 thousand to the lower number for the 
reason given above ; and adding 1 thousand to the 4 thousands in the 
lower number, we obtain 5 thousands or 6000 ; 

6000 taken from 6000 leaves 0 ; 
therefore the whole difference or remainder is 185. 

21. The above Example might have been worked tiius, putting 
down at full length the local values of the figures; 

6123 = 6000 +100 + 20 +3 

20 +3 

» ==4M)Tr6oo+ioo+lo+To+3 

=4000 + 1000+110 + 13 

(collecting: the first 10 with the 100, and the second 10 with the 3,) 

4038 = 4000 + 000 + 30 + 8. 

Therefore subtracting the columns, thousands from thousands, &c. we 
get the remainder or difference 

• =100 + 00+5 
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Note* The truth of all results in Subtraction may be proved by 
adding the less number to tho difference or remainder ; if this sum equals 
the larger number, the result obtained by subtraction may be presumed 
to be correct. 

Ex. III. 




Examples in Simple Subtraction. 



0) 

GC3 

(2) 076 

(3) 704 

('I) 

800 


eno 

631 

483 


720 


83 





(6) 

4233 

(C) 80302 

(7) 40003 

(«) 

633636 


3080 

38(i72 

2H73C 


12346C 


(0) 

lOOOOflO (10) 

400^6720 1 (11) 804371 82 




100101 

00088877 

i:>7r)0293 



(12) Find the difft rcnce betu'ern C543756 and 412848 ; 7803027 and 
826957; 303233334 and 192001222. 

(13) How much greater is 1G4320209 than 48470708 ? 

10000001000 than 7077070077? 

7o59030G40021 than 0990040005679? 

(14) 'Fake two thousand and nine, from ten thousand and ninety- 

six ; three thousand and eight, from seven tliousuud, nine hundred and 
forty-four. ^ 

(15) Required the difference between four and four millions; also 
between one hundred millions and three hundred thousand. 

(16) Subtract five hundred and eighty-four thousand aud seventy-sij^, 
from fifteen millious, one hundred thousand and three. 

22. The following n^cthod of expressing numbers was used by tlie 
Romans, and it is still in occasional, though not in common use, among 
ourselves. They represented the number one by the chameter I ; five by 
V ; ten by X ; fifty by L ; one hundi'ed by C ; five huiidix‘d by D or Ij; 
one thousand by M or Cl^. « 

All other numbers were formed by a combiiialioii of the above charac- 
ters, subject to the following Rules : « 

First ; When a character was foKovoed by one of equal or less value, 
the whole expression denoted the eum of the values of the single charac- 
ters ; for instance, 11 stood for 2 ; 111 for 3 ; VI for C ; Vlll for 8 ; LV 
for 55 ; LXXVIl for 77; CCXl fur 211. * 

Secondly ; ^Vhen a character was preceded by one of kss value, the 
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ifii hole expression denoted the difference of the values of the single cliarac* 
ters; for inst ance, IV stood for 6-1, or 4; IX for 10-1, or 9; XIX 
for 10 + 10-1, or 19; XL for 50-10, or 40; XC for 100-10, or 90. 

Tliirdly ; Every ^ annexed to increased the value of the latter 
tenfold ; for instance, 1 33 stood for 6000 ; 1333 for 50000 ; and so forth. 
And every C prefixed and 3 annexed to CI3 increased the value of the 
latter tenfold; for instance, CCI33 stood for 10000; CCCI333 for 
100000 ; and so forth. 

Fourthly; A line drawn over a character or characters increased tluj 
value of the latter a thousandfold ; for instance, V stood for 5000 ; C for 
100000 ; iX for 9000 ; and so fortli. 

It follows then that either XXXXVI or XLVI will represent 40 : and 
that cither M.DCCC.LIV, or CI3.I3CCCLIV, or I.DCCCLIIII will 
represent 1854. 

Ex. IV. 

(1) Express in Roman characters, thirty; forty-eight j fifty-nine; 
222 ; 6000 ; 1043. 

( 2 ) Express in words, and also in Arabic figures, the values of XXi 1 1 ; 
LXIX; CCXVlll; VI; CLDCIII; MMC. 


MULTIPLICATION. 

• 

23. Multipucatio.v is a short method of finding the sum of any 
given number repeated as often as there arc units in another given number * 
thus, when 3 is multiplied by 4, the number produced by the multiplica- 
tion is the sum of 3 repeated 4 times, which sum is equal tod + d + 3 + 3 
or 12. 

The number to be repeated or added to itself, is called the Multipli- 
cand. 

The number which shew's how often the multiplicand is to bo repeated 
or added to itself, is called the Multiplieil 

The number foui^ by multiplication is called the Product. 

The multiplicand and multiplier arc sometimes called * Factors,' be- 
cause tb<^ are factors or makers of the product. 

24. Multiplication is of two kinds. Simple and Compound. It is 
termed Simple Multiplication, when the multiplicand is either an abstract 
number, or a concrete number of one denomination. 

It is termed Confound Multiplication, when the multiplicand contains 
niimbers of more than one denomination, but all of the some kind. 
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25. The sign x, placed between two numbers^ signifies that the 
numbers arc to be multiplied together. 

26. The following Table ought to be learned correctly ! 


1 

2 

3 

4 

5 

0 

7 

8 

9 1 

10 1 

11 

12 

2 

4 

6 

8 

10 

12 

14 

IG 

18 1 

20 

22 

24 

a 

G 

9 

12 

15 

18 

21 

24 

27 

30 

33 

3G 

4 

8 

12 

IG 

20 

24 

2S 1 

1 

32 

3G 

40 

1 44 

48 

r» 

! 

15 

20 

25 

1 

80 

35 

40 

45 

50 

j 55 1 

CO 

c 

1 

IS 

24 

wm 

30 

42 

48 

54 

GO 

1 GG ! 

1 1 

72 

7 

I u 

21 i 

28 

1 

42 

149 


G3 

70 

I 



8 

1 IG 

- 

24 

82 

i40 

4s 

iii 

04 

1 

72 

so , 88 ' 

96 

II 

la 

iQ 

m 

1 

54 

! 03 

72 

81 

90 

99 

1 108 

10 

2(J 

80 

40 

1 50 

60 

|70 

80 

90 

100 

: 110 

jl20 

m 

m 

la 

la 

m 





no 

,121 

j 132 

1 12 

1 24 

1 8G 

1 4S 1 (JO 

! 72 

1 84 

1 90 

1 108 

1 12(V 132 

1 

144 


In the al>ovc Table, the second line from the top shews the product of 
each of the numbers, 1, 2, S, 4, ^c. 11, 12, in the first line, wheij multi- 
plied by 2 ; the several products being placed under the respective num- 
bers of the line above, fi*oin the multiplication of which they arise : the 
third line shovs the several products, when the figures in the first line 
are respectively multiplied by 3 : and so on. 

Note, One of the factors, namely the multiplier, must necessarily be 
an * abstract number*; since it would be absurd to speak of 6 shillings 
multiplied by 4 shillings. Wc con multiply G shillings by 4, t. e, we can 
find how many shillings there are in four times six sliillings ; but there 
is no meaning in 6 sliillings multiplied by 4 sliillings. 

• 

SIMPLE MULTIPLICATION. 

27. Rule. Place the multiplier under the multiplicand, units under 
nnits, tens under tens, and so on. Multiply each figure of the multipli- 
cand, beginning with the units, by the figure in the units* place of the 
multiplier (by means of tlie table given for Multiplication); set down 
and carry as in Addition. Then mnltiply each figure of the multiplicand. 
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b^grinning with the units, by the figure in the tens* place of the multiplier, 
placing the first figure so obtained under the tens of the line above, the 
* next figure under the hundred! s, and so on. Proceed in tlie same way 
with each succeeding figure of the multiplier. Then add up oil the results 
thus obtained, by the rule of Simple Addition. 

Note. If the multiplier docs not exceed 12, the multiplication can be 
effected easily in one line, by means of the Table given above. 

28. Ex. Multiply 7C>54 by 307. 

Proceeding by the Rule given above, we obtain 
7G54 
.W 
53.‘>70 
C8880 
22062 
3038638 

The reason for the Rule wiU appear from the following considerations. 

When 7654 is to be multiplied by 7, we first take 4 seven times, which 
by the Table gives 28, i,e, 8 units and 2 tens ; w'e therefore place down 8 
in the units’ place and carry on the 2 tens ; again, 5 tens taken 7 
times give 35 tens, to which add 2 tens, and we obtain 37 tens, or 7 tens 
and 3 hundreds ; we put down 7 in the tens’ place, and carry on 3 hun- 
dreds : again, G hundreds taken 7 times give 42 hundreds, to w'hich odd 3 
hundreds, and wo obtain 45 hundreds, or 4 thousands and 5 hundreds ; 
we put down 5 in the hundreds’ place, and carry on the 4 thousands : 
again,? thousands taken 7 times give 40 thousands, to which we add the 
4 thousands, thus obtaining 53 thousands, which 'wo write down. 

Next, when wo multiply 7654 by the 0, we in fact multiply it by 00 ; 
and 4 units taken 00 times give 360 units, or 3 hundreds, 6 tens, and 0 
units : therefore, pmitting the cypher, we place the 6 under the tens* place, 
and cany on the 3 to the next, figure, and proceed with the operation as 
in the line above. ** 

Whenyve multiply 7654 by the ^ we in fact multiply by 300 ; and 4 
multiplied by 300 gives 1200, or 1 thousand, 2 hundreds, 0 tens, and 
0 units ; therefore, omitting the cyphers, we place the first figure 2 under 
the hundreds’ pla^, and proceed as before. Then adding up the three 
lines of figures which we have just obtained, we obtain the product of 
7054 by 307. 
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29. The ahore Example might haTe been worked thus, patting down 
at full length the local ralaes of the iigaree ; 

76M» 7x1000+ 6x100+ 5x10+ 4 
387« 3x100+ 9x10+ 7 

49x1000 +42x100 + 35x10+ 38 
63x10000 + 54x1000 + 45x100 + 36x10 

21 X 100000 + 18 x10000+ 15x1000+12x100 

21 X 100000 + 81 X 10000 + 118 x 1000 + 99 x 100 + 71 x I0 + 28 

which m 

20x100000+ 1x100000 

+ 8x100000 + 1x10000 
+ 1x100000 + 1x 10000+ 8x1000 

+ 9x1000+ 9x100 

+ 7 X 100+lx 10 

+ 2x10+8 

2000000 + 10 X 100000 + 2 X 10000 + 17 x 1000 + 10 x 100 + 3 X 1 0 + 8 
• 2000000 + 1000000+ 2 x 10000 + 10 x 1000 + 7 x 1000 + 1 0 x 100 + C x IW +3 x 10+3 
« 3000000 + 2 X 10000 + lx lOoOO + 7 x 1000 + 1 x 10^) + 6 x 100+3x10 + 8 
I-3000000 + 3X 10000 + 8x1000 + 000 + 30 + 8 
« fWOOOOO + 30000 + 8000 + 600 + 30 + 8 
w 3038039 

oO. If the multiplier or multiplicand, or both, end with cyphers, we 
may omit them in the working ; talciig care to affix to the product as 
many cyphers as we have omitted from the end of the mulfAplicr or 
uuiUiplicand, or both. Thus, if 2G3 Iks multiplied by 0200, and 570 bo 
inulriplied by 3200, w-c have 

203 570 

_6200 3200 

520 114 ~ 

1573 171 

1030000 1824.00 

The reason is clear: for in the first case, wlien we Multiply by the 2, 
in fact we multiply by 200; and 3 multiplied by# 200 gives GOO : in the 
eecond case, the 7 multiplied by the 2 is the same as 70 multiplied by 
200 ; and 70 multiplied by 200 gives 14000. f 

31. If the Multiplier contain any cypher in any other place, then, 
in multiplying by the different figures of the multiplier we may pass 
over the cypher ; taking care, however, when we multiply by the next 
fig:ure, to place the first figure arising from that multiplication under the 



SIMPLE MITLTIPLIOATION. 


15 


third figure of iho line above instead of the second figure. The reason of 
this is clear : for, if we were multiplying by 200, when we multiply by 
the 0 we take the multiplicand 0 times, when we multiply by the 2 we 
really take the multiplicand, not 20 times, but 200 times. 


S2. ^Vhcn two numbers are to be multiplied together, it is a matter 
of indifTercnce, so far ns the product is concerned, which of them be taken 
as the multiplicand or multiplier; in other words, the product of the first 
multiplied by the second, will be the same as the product of the second 
multiplied by the fii*st. 

Thu5, 2x4 = 2 + 2 f2-f2---0, 

4x2=-4 + 4 =::8; 

therefore the results arc the same, that is, 2 x 4 = 4 x 2. 


That the product of one number multiplied by another, will l>o equal 
to the product of the latter multiplied by the former, may pcrliaps appear 
more clearly from ilie following mode of shewing this equality in the case 
of the numbers o and 


3=1 +1+1 ; 

.\3x5 = (1 + 1 + 1) + (1 + 1 + 1) + (1 + 1 + 1) + (1 + 1 + 1) + (1 + 1 + 1) 
= 1 + 1 + 1 ] 

+ 1 + 1+1 


+ 1 + 1+1 
• + 1 + I + 1 
+ 1 + 1+1 


= 15. 


Now, if we regard the ones from left to right, there are 3 onet taken 5 
times ; if we regard them taken from top to bottom, we have 6 ones re- 
peated 3 times; and the number of ones in each cose is the same; i,e, 
3x5 = 5 x3; and so in the case of any two other numbers multiplied 
together. 


33. The tmth of all results in Multiplication may be proved by using 
the multiplicand ns multiplier, and the multiplier as multiplicand: if the 
product thus obtainecMie the same os the product found at first, the results 

are in all probability true. 

• 

34. We have hitherto confined our attention to products formed by 
the multiplication of two factors only. Products may liowever arise from 
the multiplication of three or more fisetors ; thb is termed CoKinruEn 
MvLTiPLfCATiOK : thus 2x3x4 denotes the continued multiplication of 
the factors 2, 3, and 4 ; and means that 2 is to be first multiplied by 3, 
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and the product thus obtained to be then multiplied by 4. The reanlt of 
•Itch a proceee would be 24, which is therefore the continued product of 
2, d| and 4 : we may express it thus, 2 x 3 x 4=24. 

Ex. V. 


Examples in Simple Multiplication, 


0) 

534 

4 

2136 

(2) 

C73 

(3) 

2867 
5 

(4) 

7492 

0 

(6) 

2057 
7 

(0) 

57409 

8 

(7) 

2745630 

0 

(0) 

57(53 

li 

63303 

(9) 

35976 

n 

(10) 

01525 

12 

(11) 

257 

53 

771 

1285 

13821 

(12) 

9(5843 

17 

(13) 

87298 
46 

(14) 

10007 

59 

(15) 

20(5897 

83 

(16) 

60284 

90 

(5235560 

(17) 

840(507 

80 

(18) 

175 

189 

(10) 

6298 

7(19 

(20) 

5423 

cal 

'162('59 


32530 

3270069 

(21) 25007 (22) 78847 

5004 8803 

(23) Find the product of 234578 by 18, by 29, and also by 53; 
of 924846 by 67, by 95, and also by 430 ; 2846007 by 206, by 1008, 
and also by 907 ; 8409631 by 21711, by 7009, by 8435, and also by 7980. 

(24) Find the product of 1754 and 9306; of^7506 and 4500; of 
149570 and 15790; of 554768 and 39314; of 815085 and 20048; of 
123456789 and 987054321 ; and of 57298492692 and 700809050321. 

(25) Multiply 9487352 by 4731246 ; 4342760 by 599999 ; 17376872 
by 7399078 ; 38015732 by 400700065 ; 574585614865 by 2837154309. 

(26) Multiply six hundred and fifty thousand and ninety, by three 
thousand and eight; also soventy-4x millions, eight thousand, seren 
handred and ^xty-fiva, by nine milUoDS^ nine thousand and nine. 
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(27) Find the continued product of 12, 17, and 19 ; of 3781, 8782, 
ind 8783 ; and of 65G.5, 6780, and 9808. 

(28) Multiply 20Jk70 by 1030, and 2958 by 470, explaining^ the reason 
of each step in the process. 


DIVISION. 

35. Division is the method of finding how often one number, called 
the Divisor, is contained in another number, called the Dividrnd. The 
result is culled the Quotiknt. 

30. Division is of two kinds, Simplk and Oompoi nd. It is called 
Simple Division, wlien the dividend and divisor aiv, both of them, 
either abstract cumbers, or cuncreto numbers of ouo and tlie same 
denomination. 

It is called Compound Division, when the dividend, or wlien both 
divisor and dividend eontuin numbers of difierent denominations, but of 
one and the same kind. 

37. The sign ~, placed between two uumbei.s, signifies that the first 
is to be divided by the second. 

38. In Division, if the dividend be a concrete number, tlio divisor 
may be^dther a concrete iuiiuIkt or an abstract number, and the quotient 
will be an abstract number or a concrete number, according iw the divisor 
is concrete or abstract. For instance, 5 shillings taken (> times give 3(^ 
shillings, therefore 30 shillings divided by 5 Mhilliiig<} give the abstract 
number 6 as quotient ; an<l 30 shillings divided by 6 give the concrete 
number 5 shillings as ([uotient. 

SIMPLE DIVISION. 

39. Rule, d’lace the divisor and dividend thus : 

^i visor) dividend (quotient. 

Take off from the 1eft>hand of the dividend the least number of figures 
which make a numW not less than the divisor ; then find by the Multi' 
plication Table, how often the first figure on the leftdiand side of tb; 
divisor is contained in the first figure, or the first two figures, on the left- 
hand nde of the dividend, and place tlie figure which denotes this number 
of times in the quefient : multiply the divisor by this figure, and bring 
down the product, and subtract it from the number which was taken off 
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at the left of the dividend : then bring down the next £galie of the divi- 
dend, and place it to the right of the remainder, and proceed as before; if 
the divisor be gi’caier than this remainder, affix a cypher to the quotient, 
and bring down the next figure from the dividend to the right of the 
remainder, and proceed as before. Carry on this operation till all the 
figures of the dividend have been thus brought down, and the quotient, 
if there be no remainder, will bo thus determined, or if there be a re- 
mainder, the quotient and the remainder will be thus determined. 

Note 1. If ony^ product be greater than the number which stands 
above it, the lost figure in the quotient must be changed for one of smaller 
value : but if any remainder be greater than the divisor, or equal to it, the 
last figure of the quotient must bo changed for a greater. 

Note 2. If the divisor docs not exceed 12, the division can easily ber 
effected in one line, by means of the Multiplication Table. 

40. Kx, Divide 2338208 by (5750. 

Proceeding by the Rule given above, we obtain 
G750) 2338268 (340 
20274 
31006 
27()32^ 

' 40548 

40548 • 

Thcrefoi’c the quotient is 346. 

TVie reaeon for the Rule wilt appear from the following considerations. 

The divisor represents six thousand, seven hundred and fifty>eight i 
the first five figures on the left-hand side of the dividend represent t>va 
millions, three hundred and thirty -eight thousand, and two hundred. 

Now the divisor is contained in this 3(X) times; and (>758 x 300 = 2027400, 
or omitting the two cyphers at the end for convenience in working, we 
properly place the 4 under the 2 in the lino above ; we^uhtract the pro- 
duct thus found, and we obtidn a remainder of 9108, which represents 
three hundred and ten thousand, and eight hundred. Bring down the fii 
by the Rule ; this 6 denotes 6 tens or 60, but the cypher is omUted for the 
reason above stated ; the number now represents three hundred and ten 
thousand, eight hundred ond sixty: C758 is contained 40 times in this, 
and 0758x40-270320; we omit the cypher at the end as before, and 
aubiract the 27032 from the 81086 ; and after subtraction the remainder 
Is 4054, which represents forty thousand, five hundred and forty. Bring 
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down the 8 by the Rule, and the number now represents forty thousand* * 
fire tiundred and forty-eight : C768 is contained 0 times exactly in this 
number. 

Tliercforc S46 is the quotient of 2338288 by (5758. 

41. The above example worked without omitting the cyphers would 
have stood thus : 

G758) 2338208 (300 + 40 + 0 
20 27400 
310800 
270320 
~ 40540 
4 0540 

hence it appears tliat the divisor is subtracted from the dividend 300 
times, and then 40 times from what remairw, an«l then (5 times from 
what then remains, and there being now no remainder, 0758 is contained 
exactly 340 times in 2338208. 

The truth of the above method might have been shewn as follows ; 
2338208 = 2027400 4 270320 + 40548 
0758) 2027400 + 270320 + 4t)548 (300 + 40 + 0 
2027400 

4-270320 

* +270320 

+ 40548 
+ 40548 

42. Kx. Divide 5G438971 by 4004. 

4004) 50438971 (13887 
4 004 
15798 
12192 
•30009 
32512 
35577 
32512 
30651 
• 20448 

S2(fii 


2^2 
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theKfbie 4064 is contained in 66438971> 13887 with the remainder 
2203. 


48. If Out diviior terminate with qfphers, Ute process can be abridged by 
the fallowing Rule. 

Hulk. Cut off the cyphers from the divisor, and as many figures 
from the riglitrhand of the dividend, as there are cyphers so cut off at the 
right-hand end of the divisor ; then proceed with the remaining figures 
according to the Rule, Ait. (30) ; and to the last remainder annex the 
figures cut off from the dividend for the total remainder. 

Ex. Divide 537523 by 3400. 

Proceeding by the Rule, 

34,00) 5375,23 (158 


'^L 

107 

170 



therefore 3400 is contained in 537523, 158 times with remainder 323. 

The reason for the Rule will appear from the following considerations. 

537523 is 5375 hundreds and 23, of which 537500 contains 340 O 9 
158 times with a remainder 3tK) over ; and as 23 does not contain 
3400 at all, the quotient will evidently bo 158, with remainder 300 + 23, 
or 323. 

Note, The same rule applies when the divisor and dividend both 
terminate with cyphers. 

44. Dkflmtio.ns. A number which cannot be separated into factors, 
which are respectivtdy gi'cater than unity, is called a pRiita number. 
Thus 3, 5, 7, 11, 13 arc prime numbers. ^ 

A number which can bo separated into factors respectively greater 
tlmn unity, or which, in other words, is produced by n^iltiplyin:; 
togetlier two or more numbers respectively greater than unity, is called 
a OOMPOSITB number. Thus 4 which =2x2, 6 which =2x3, 8 which 
=2 X 2 X 2, are composite numbers; because they are composed or oonsUt 
of the product of two or mere numbers, each of vahich is greater 
unity. 
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VtiTiibers wliicli hnve no common factor grratei- tlnn unity, are said 
to be PRXMK to one another. Thus the numbers 8, f), B, 11, nrt^ prime to 
each other. 

45. MTicn tlic divisor is a composite number, and made up of two 
fictors, neither of which exceeds 12, the dividend may be divided by one 
of the factors in the way of Short Division, and then the result by the 
other factor: if there be a remainder after each of these divisions, the 
true remainder will be found by multiplying the second remainder by 
the first divisor, and adding to the product the first remainder. 

Ex. Divide 50782 by 45. 

fO I 50782 

*.-,1 <iso3-r> 

the total remainder is 0 x 8 -f 5, or 27 + 5 ■- 82. 

Therefore the quotient arising from the division of 50782 by 45 la 
1 200, with a remainder 82 over. 

T/w reanon /or tho n\mr. Rnk i> marii/vKt from the following con- 
tideratians. 

0808 is 5 times 1200 together with 8, 

^d 56732 is 9 times 0808 together witli 5, 

or is 9 times (5 times 1200 4-8), tosret.ber with 5, 
or is 45 times 1 260 -t- 27 5, 
or is 45 times 12004-82. 

46. The accuracy of results in Multiplication is often tested by tbs 

following method, which istenned *‘cAF^^aouTTIlK add together 

all the figures in the multiplicand, divide their sum l)y 9, and set down 
the remainder; then divide the sum of the figures in the multiplier by 9, 
and set dovm tl\p remainder: multiply these remainders together, and 
divide their product bj’ 9, and set down the remainder: if this remainder 
lie the same as the remainder w'hich results after dividing the product, 
or the su^ of the digits in the product, of the multiplicand and mul- 
tiplier by 9, the sum is very probably right ; but if dilfcrenf, it is sure to 
be wrong. 

This test depends upon the fact that ''if any number and the sum of 
its digits be each dit^ed by 9, the remainden will be the same." The 
proof of which may lie shewn thus t 
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100= 99+1, 

where the remainder must be one, whether ICO, or the sum of the ' 
digits in 100, viz. 1, be divided by D, since 99 is divisible by 9 without 
a remainder. 

Similarly, 200 =2 x 99 + 2, 

300 = 3 x 99+3, 

400 = 4 x 99 + 4, 

500 = 6 x 99 + 5, 

&c. = &c. 

Hence it appears that if 100, 200, 300, 400, 500, &c, be each divided by 9, 
and the sum of the digits making up the respective numbers be also 
divided by 9, tlie two remainders in each cose will be the same. 

Also the number 532 = 600 + 30 + 2 

= 6x100 + 3x10 + 2 

=6x99+6+3x9+3+2; 

whence it appears that if the parts 6x100, 3x10, and 2, which 
moke up the entire number, be each divided by 9, the remainders 
will be 6, 3, 2 respectively; and therefore the remainder, when 632 
is divided by 9, will clearly be the same, as when 64 3 + 2 is divided 
by 9. 

To explain why the test holds, let us take as an example 633 
multiplied by 67* 

633 
67 

37*31 

2005 

30381 

Now 633 = 9 X 69 + 2 = 631 + 2 

67 = 9x C + 3= 64 + 3. 

It is dear, since 631 contains 9 without a reiiiaindcr, Uiat 631 x 67 
contains 9 without a remainder ; therefore the remainder which is left 
after dividing the product of 633 and 67 by 9, must be \lie same 
as the remainder which is left after dividing the product of 2 and 
67 by 9. 

Again, since the product of 67 and 2= (64 +3) \2, and the product 
of 64 and 2 when divided by 9 leaves no remainder, therefore tho 
remainder which is left after ^viding the product of 633 and 67 by 
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most 1>e the same as the Temainder left after dividing the product of. 
8 and 2 by 9, i. e. after dividing the product of the remainders which 
are led after the division of the multiplicand and multiplier respect* 
ively by 9. 

Now on dividing either 80881, or the sum of its digits, which is 
15, by 0, the remainder left is 0, and 8x2 divided by nine also leaves 
6 as remainder. Therefore we conclude that 303111 is the correct product 
of 533 and 57. 

' Note, If an error of 0, or any of its multiples, bo committed, 
the results will nevertheless agree, and so the error in that case remains 
undetected. 


Ex. VI. 

f'.xamplet in Simple Division. 


(1) 456-: 2. 

(4) 6378-^8. 

(7) 372090 4 4. 
(10) 907r>540-; 5. 


(2) 900804 2. 

(5) 47t«KO- .8. 
(8) 47392411(1-4. 
(II) WKlldC ■: 0. 


(8) 20107030842. 
(0) .88.573443. 

(9) 3;i7025 45. 
(12) .8782040 4 0. 


(14 ) 78432407 4 7. 
(10) .8012312-: 8. 
(Ill) 892.87840 9. 

(20) 9187.5342 11. 


(13) 02330947. 

(15) 104804 4 8 . 

(17) 780923149. 

(19) 4(lV7924ll. 

(21) 211032 412. 

(23) 40458004 13. 

(25) 1234.500-:- 20. 

(27) 14083059 4 27. 

(29) 54!)0C7.844 69. 

(31) 70005432 4 87. 

(33) 28894.545 4 12,8. 

(35) 16749184189. 

(37) 5308197414 907, 

(39) 823540080041440. 

(41) 363(198972002 4 5400. 
(43) 20799534687 4 7890000. 


(22) 4.80(K).891 12. 

C24 ) 780.543.8184 17. 

(20) 8224770-18. 

(28) U1728(i22n - 44. 

(30) 0848734762 -: i)0. 

(32) 04930.574.5 - 5.5. 

(.84) 4.T1418175 4 01.5, 

(.80) 31084740 4 779. 

(.88) 111]11]111I11450100. 
(40) 57.880625 4 7576. 


(42 ) 599901607212 4 2408. 

(44) 5711110405143851. 

(45) 10000000000000000-1111, and also by 11111. 

(40) 6343946674164000. (47) 671671«372490009. 

(48) 12202252924300563. (49) 74289274152934 8490427. 

(SO) 60435674536845 4 79094451. (51) 65358547823 4 5578. 
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(52) 3908901531020 ^ 687637943. 

(53) Divide 152181255 by 3854, and explain the procca». 

(54) Divide 143255 by 4003. Explain the operation, and shew that 
it is correct. 

(55) Divide 203534191 by 72, first by Long Division, and then by its 
factors 8 and 9 ; and shew that the results in both cases coincide. 

GREATEST COMMON MEASURE. 

47. A aiEASUiiE of any given number is a number which will divide 
the given number exactly, i.e. without a remainder. 

Thus, 2 is a measure of 0, because 2 is eontained 3 times exactly 
in G. 

IV^hen one number is a measure of anotlicr, the fonner is smd to 
measure the hitter. 

48. A MiTr.TiPLE of any given number is a number which contains it 
an exact number of times. Thus 0 is a multiple of 2. 

49. A COMMON ME\srnE of two or more given numbers is a number 
which will divide each of the given numbers exactly : thus, 8 is a common 
measure of 18, 27, and 80. 

'riic GREATEST COMMON MEASEUE of tvvo OT more given numbers, is the 
greatest number which will divide each of the given numbers eSmctly: 
thus, 9 is the greatest common ineanire of 18, 27, and 30. 

50. 1/ a mnuhir vieaxitre each of two others^ it will also measure their 
sum, or difference ; tuid also, any multiple of either of them. 

7'hus,3 Wing a eoinmon measure of 0 and 15, will measure their gam, 
their difference, and also any multiple of either 9 or 15. 

The sum of 9 and 1 5 " 9 + 1 5 = 24 = 3 x 8 ; 

therefore 8 measures their sum 24. 

The difference of 15 and 9-15 — 9-0=2 x 3; 

tlici*cfore 3 measures their difference 6. 

Again, 30 is a multiple of 0, .and 30 = 8 x 12 ; 
tlierefore 3 measures this multiple of 9 ; and similarly any other mol* 
tiple of 9. 

Again, 75 is a multiple of 15 ; and 75 = 3 x 25 ; 
therefore 3 measuxes this multiple of 15 ; and umildlly any other mill- 
tiple of 15. 
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51, Tojtnd the greatest common measure gftwo numhers^ 

Rulr. Divide the greater number by the lesa; if there be a 
remainder, divide the first divisor by it ; if there bo still a remainder^ 
divide the second divisor by this remainder, and so on ; always 
dividing the hist preceding divisor by the last remainder, till nothing 
remains. The List divisor will be the greatest common measure re* 
quired. 

Ex. Required the greatest common measure of 475 and 589. 
Proceeding by the Rule given above, 

475) 509 (I 
475 

IM) 475 (4 
450 

~i9) 114 (6 
114 
0 

therefore 19 is the greatest common measure of 475 and 509. 

Reason for (he above proett^s. 

Any number which measures 509 and 475, 
artso measures their difference, or 509—475, or 114, Art. (50), 
also measures any multiple of 1 1 4, and therefore 4 x 1 1 4, or 45C, Art. (50) ; 
and any number which measures 45G and 475, 
also measures their difference, or 475 — 450, or 19 ; 

and no number greater than 19 can mcasum the original numbers 509 
and 475 ; for it has just been shewn that any number which measures 
them must also measure 19. 

Again, 10 itself will measure 509 and 475. 

For 19 measures 114 (since 114=0x19); 
therefore 19 measures 4 x 114, or 45G, Art. (50) ; 
therefore* 19 measures 45G + 19, or 475, Art. (50) ; 
therefore 19 measures 475 + 114, or 509 ; 

therefore since 19 measures them both, and no number greater thna 19 
can measure them 4otb, 

19 is their greatest common mcasara 
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52. To find the greatett common meaeun of three or more numben, 

Rvlk. Find the greatest comnKm measure of the first two num^rs; 
ihea the greatest common measure of the cominon measure so found and 
ikne third number; then that of the common measure last found and the 
fburth number, so <m. The last common measure so found will be 
the greatest common measure required. 

£x. Find the greatest common measure of 16, 24, and 18. 

Proceeding by the Rule given above, 

10) 24 (1 
16 

8) 10 (2 
IG 

therefore 8 is the greatest common measure of 10 and 24. 

Now to find the greatest common measure of 8 and 18, 

8) 18 (2 
IG 

2) 0 (4 
8 

0 

therefore 2 is the groatest common measure required. 

Reaeon for the above process. 

It appears from Art. (60) that every number, which measures 10 and 
24, measures 8 also ; 

therefore every numi jr, which measures 16, 24, and 18, measures 8 
and 18; 

therefore the greatest common measure of 16, 24, and 18, is the 
greatest common measure of 8 and 18. 

Bat 2 h the greatest cow won measure of 8 and 18; 
there/bro 2 le the greatest common measure of 1&, 24, and 18. 

Ex. VII. 

1. Find the greatest common measure of 
(1) 16 and 72. (2) 80 and 76. (8) 63 and 09. 

U) 66 and 121. (6) 128 and 824. (6) 120 and 320. 

(7) 272 and 426. (8) 804 and 672. (9) 720 and 86a 
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(10) 825 and 960. (11) 

(13) 176 and 1000. (14) 

06) 689 and 167a (17) 

(19) 2023 and 7581. (20) 

(22) 3444 and 226a (23) 

(25) 10395 and 16819. 

(27) 1242 and 2323. 

(29) 42237 and 76682. 

(31) 10353 and 14877. 

2. find the grcateat common 
(1) 14, 18, and 24. 

(3) 13, 62, 416, and 7a 
(5) 805, 1311, and 197a 
(7) 504, 6292, and 1520. 


776 and 1800. (12) 866 and 93a 

1236 and 1632. (16) 6409 and 739a 

1729 and 5850. (18) 5210 and 57ia 

468 and 1266. (21) 2484 and 26% 

5544 and 6552. (24) 4067 and 257& 

(26) 80934 and 110331. 

(28) 135.36 and 23148. 

(30) 285714 and 999999. 

(32) 271469 and 30599. 
measure of 

(2) la 24, 48, and 74. 

(4) 837,1134, and 1347. 

(6) 28, 84, 154, and 343 
(8) 390, 5184, and 0914. 


LEAST COMMON MULTIPLE. 

53. A Common McLTiPt.B of tiro or more given numbers is a number 
which will contain each of the given numbers an exact number of times 
without a remainder. Thus, 144 is a common multiple of 3, 9, 18, 
and 24. 

The Least Common Multiple of two or more given numbers is the 
least number which will contain each of the given numlicrs on exact 
number of times without a remainder. Thus, 72 is the least common 
multiple of 3, 9, 18, and 24. 

54. To find the leatl common multiple of two number*. 

Rule. Divide their product by their greatest common measure : tbo 
quotient will be the least common multiple of the numbers. 

Ex. Find tlie least common multiple of 18 and 30. 

Proceeding by the Rule given above, 

18) 30 (1 
18 

12) Jft (1 
12 

0) 12 (2 
12 

0 

Iherelbie 0 is tiie greatest common measure of 18 and 33 
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18 

30 

gI'mo 

tlif rcfore 00 is the least common multiple of 18 and 80. 

Rfa$on for the above prorese. 

18 = 3 xO, and 30=5 xO. 

Since 3 and 5 are prime factors, it is clear that 6 is the greatest com* 
mon measure of 18 and 30; therefore their least common multiple must 
contain 3, 0, and 5, as factors. 

Now every multiple of 18 must contain 3 and 6 os factors ; and every 
multiple of 30 must conUin 5 and 6 os factors ; therefore every number, 
%vhich is a multiple of 18 and 30, must contain 3, 5, and G as factors ; and 
the least number which so contains them is 3 x 5 x G, or 00. 

Now, 00= (3 X G) X (5 X C), divided by 6, 

= 18 X 30, divided by 6, 

18x30, divided by the greatest common measure of 18 
. and 30. 

55. Hence it appears that the least common multiple of two numbers, 
which arc prime to each other, or have no common measure but unity, is 
tlicir product. 

5G. To find the least common multiple of three or more numbers: 

Rule. Find the least common nmltiple of the first two numliers; 
then the least common multiidc of that multiple and the third number, 
and so on. The last common multiple so found will be the least common 
multiple required. 

Kx. Find the least common multiple of D, 18, and 24. 

Proceeding by the Rule given above. 

Since 0 is the greatest common measure of 18 and 8, their least oom« 
mon multiple is clearly 18. , 

Now, to find the least common multiple of 18 and 24. 

18) 24 (1 ’ 

i! 

6) 18 (3 
18 

0 

flwrtfbre 6 b the gnatett common memn of 18 nnd 24.; 
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therefore the least common multiple of 10 and 24 Is oqual to (18 x 24) 
divided by 6, 

24 

18 

193 

24 

G [ 4*^3 

73 

therefore 72 is the least common multiple required. 

Reason for the above process. 

Every multiple of 9 and 18 is a multiple of their least common multi- 
ple 18; therefore every multiple of 9, 18, and 24 ia a multiple of 18 and 24 ; 
and therefore the least common multiple of 0, 18, and 24 is the least com- 
mon multiple of 18 and 24 : hut 73 is the least common multiple of 18 aud 
24 ; therefore 72 is the least common multiple of 9, 1B» and 24. 

67. Ulien the least common multiple of set^ral numbers is required, the 
most convenient practical method is that given by the following Rule. 

Kulis. Arrange the ni]ml)ers in a line fmtn left to right, witli a 
comma placed between every two. Divide those nnml)ers which have a 
common measure by that common measure^ and i>iaco tlic quotients so 
obtained and the undivided numbers in a lino beneath, separated as 
before. Proceed in the same way with the second line, and so on with 
those which follow, until a row of numbers is obtained in which there 
are no two numbers which have any common measure greater than 
unity. Then the continued product of all the divisors and the numbers 
in the last line will be the least common multiple required. 

Note. It w'ill in general Ix^ found advantageous to begin with the 
lowest prime number 2 as a divisor, and to repeat this as often as can be 
done ; and then to proceed with the prime numbers 8, 6, &c. in the s/iruc 
way. 

Ex. Find the Ica^^t common multiple of 18, 28, 30, and 43. 

Proceeding by the Rule given above, 

, 2 I 18, 28, 30, 43 

2 i 9,14,15, 21 

3 0, 7, IS, 21 
7 

i>, i> 1 
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theiefim the bast common multiple required 

= 2 x 2 x 3 x 7 x 3 x 5 = 1260. 

Reason for the above procese. 

Since 18=2x3x3; 28=2x2x7; 30 = 2x3x5; 42 = 2x3x7; it is 
clear that the least common multiple of 18 and 28 must contain os 
a factor 2x2x 3x3x7; and tliis factor itself is evidently a common 
multiple of 2 X 3 X 3, or 18, and of 2 x 2 x 7, or 28 ; now the least number 
which contains 2x2x3x3x7 as a factor, is the product of these 
immlx^rs ; therefore 2x2 x 3x3x7 is the least common multiple of 18 
and 28: also it is clear that the least common multiple of 18, 28 and 30, 
or of 2 X 2 X 3 X 3 X 7 and 30, or of 2 x 2 x 3 x 3 x 7 and 2x3x5 must 
contain as a factor 2x2x3x3x7x5, and this factor itself is evidently 
a common multiple of 2 x 3 x 3 or 18, 2 x 2 x 7 or 28, and 2 x 3 x 5 or 30 ; 
hence it follows as before that 2x2x3x 3x7x5 is the least common 
multiple of 18, 28, and 30 ; again the least common multiple of 
2x2x3x3x7x5 and 42, or of 2 x 2 x 3 x 3 x 7 x 5 and 2x3x7 must 
contain 2x2x3x3x7x5 as a factor, and this factor, as before, is evi> 
dcntly itself a common multiple of 18, 28, 30, and 42 ; now the least 
numl^r which contains 2x2x3x3x7x5 as a factor, is the product of 
these numbers. 

Therefore this product, or 1260, is the least common multiple re- 
quired. 

Note 2. The above method is sometimes shortened by rejecting in 
any line, any number, which is exactly contained in any other number in 
the same line ; for instance, if it be required to find the least common 
multiple of 2, 4, 8, 16, 10 and 48 ; the numbers 2, 4, 8, 16, since each of 
them is exactly contained in 48, may l>e left out of consideration, and 
240, the least common multiple of 10 and 48, will evidently be the least 
common multiple required. 


Ex. VIIL 

1. Find the least common multiple of < 

(1) 16 and 24. (2) 36 and 75. (3) 7 and 15. 

(4) 28anda5. (5) 319 and 407. (6) 333 and 504. 

(7) 2961 and 790. (8) 7568 and 9504. (9) 4662 and 5470. 

(10) 6327 aad 23007. (11) 541^ and 30105. 

(12) 15863 and 21480. 
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2. Find the least common multiple of 


(1) 

13, 8, and 9. 

(2) 

8, 12, and 10. 

(3) 

6, 10, and IS. 

(4) 

8, 12, and 20. 

(5) 

27, 24, and IS. 

(C) 

12, 51, and 68. 

(7) 

19, 29, and 38. 

(B) 

24, 48, 04, and 192. 

(3) 

63, 12, 84, and 14. 

(10) 

5, 7, 9, 11, and 15. 

(11) 

6, IS, 24, and 2S. 

(12) 

12, 18, 30. 48, and GO. 

(13) 

IS, 35, 63, and 72. 

(14) 

9, 12, 14, and 210. 

(IS) 

S4, 81, 63, and 14.' 

(16) 

24, 10, 32, 45. and 25. 


(17) 1,2, 3, 4, 

8, 6, 7, 8, 

and 0. 


(in) 7, n, 18, 2^, 72, and 144. 

(19) 12, 20, 24, 54, 81, 63, and 14. 

(20) 225, 255, 289, 1023, and 4095. 

Ex. IX. 

Miscellaneous Questions and Examples on the foregoing Articles* 


I. 

(1) Explain the principle of the common system of numerical 
hotaiion. ^Multiply 603 hy 48, and give the reasons for the several steps. 

(2) Write at length the meaning of 9090909, and of 90909. Find 
their sura and difference, and explain fully the processes employed. 

(3) Find the difference between the sum of 4715 added to itself 398 
times, and the sum of 2017 added to itself 408 times. * 

(4) A person, whose age is 73, was 37 years old at the birth of his 
eldest son ; what is the son's age ? 

(5) Explain the meaning of the terms *vmculum', 'bracket'; and 
of the signs + , — , = , x . 

Find the value of the following expression : 

15 X 37153 - 73474- C7152 4 + 40734 x 2. 

• II. 

(1) Define *a Uait', 'Number*, 'Arithmetic'. What is the dififercnce 
between Abstract and Concrete numbers? 

(2) The annual deaths in a town being 1 in 45, and in the conntiy 
1 in 50 ; in how many years will the number of deaths out of 18075 
persons living in the town, and 79250 persons living in the oountry, 
amount together to 10000 ? 

(3) Define ' Isolation', 'Numeration'; express in numben seven 
hundred th o usand four hundred and nine billions. 
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(4) Find the value of 

m8Tl-948S3-t(46079-3m)-(S4.V2--mT)-(l7e3^23l)^-nT9y3TO. 

(6) What number divided by 628 will give 36 for the quotient, and 
leave 44 08 a remainder? 


III. 

(1) Define Multiplication, and Division. Shew that the product 
of two numbers is the same in whatever order tlic operation is performed. 

(2) The Iliad contains 16683 lines, and the iEneid contains 9802 
lines ; how many days will it take a hoy to read through both of them, 
at the rate of eighty-five lines a day ? 

(3) Explain what is meant by the greatest common measure, and 
by the least common multiple of two or more numbers ; and shew that 
the product of two numbers is the product of their least common multiple 
into their greatest common measure. Find the least common multiple of 
23, 16. 21, 62, and 70. 

(4) Explain the meaning of the sign -r-, and find the value of 

(7854 - 4913) X 3 - (20374 - 12530) 63 - 0 + (395456 - 2364) - 556. 

(6) At a game of cricket A, J?, and C together score 100 runs; B and 

C together score 90 runs, and A and C together score 51 runs ; find tlie 
number of runs scored by each of them. 

IV. 

(1) Define Addition, and Subtraction. IMiat is meant by a prime 
number? When fre numbers said to be prime to each other? Give 
examples. 

Explain the rule of carrying in the addition of numbers; exemplify 
it in the addition^of 3864, 4768, and 15038. 

(2) There are two numbers of which the product is 373625; the 
greater number is 875 ; find tbe sum and diffei*ence of the numbers. 

(3) A father was 21 years old when his eldest son was bom ; how old 

will his son be when ho is 50 years old, and what will be the father's age 
when the son is 50 years old ? , 

(4) Write in figures one hundred millions, one hundred thousand, 
one hundred and one ; and in words 1010101010. Express /n figures 
M.DCCC.XL. 

(5) When are numbers said to be 'composite'? Find the greatest 
number which can divide each of the two numbers 849 and 11(^ ; also 
the least number which can be divided by each of thim ; explaining the 
process in each case. 
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V. 

(1 ) Multiply 470 by 1 46, and test the result by casting out the ninea 
In what cases does this metliod of proof fail ? Divide 4843 by 00, and 
prove the correctness of the oi)eration by any test you please. 

(2) What number multixdied by 8G will give the same product oa 
ie3by430? 

(3) In the city of Prague, for evciy two persons who speak German 
only, three speak Tsehech only, and seven both German and Tschecli ; 
and the whole population is 120000. Ilow many speak Gorman only, 
Tschcch only, and both German and Tschcch ? 

(4) A gentleman dies, and leaves his property thus : 10000 pounds 
to his widow ; 15000 pounds to his eldest son, on the condition of his 
building a national school at a cost of 350 pounds ; 5500 pounds to each 
of his four younger sons ; 3750 pounds to each of his three daughters ; 
4503 pounds to ditferent societies; and 500 pounds in legacies to his 
servants. ^V’’hat amount of property did he die posscased of? 

(5) The quotient arising from the division of 0281 by a certain 
number is 17, and the remainder is 373. Find the divisor. 

VI. 

(1 ) Explain briifly the Homan method of Notation. Express 1503 
and 1)000 in Roman characters. 

(2) Explain the terms ‘factor’, ‘product*, ‘quotient*; shew by an 
example how the process of Division can be abridged, if the divisor 
terminate with cyphers. 

(3) The rcinoindcr of a division is 07, the quotient 005, and the 
divisor 01 more than the sum of both. M'^hat is the dividend ? 

(4) Express in words the numbers 270130 ond 2C7B4 ; also wrlto 
down in figures the number ten thousand, two hundred and thirty four ; 
and find the le^t number which added to the last number will make it 
divisible by 8. 

(5) A gcntlema^t, whoso age is GO, has two sons and a daughter ; 
hb age equals the sum of the ages of his children ; two years since his 
age was double that of his eldest son ; the sum of the ages of the father 
and the eldest son is seven limes as great as that of the youngest son; 
find ths ages of the children. 


8 
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FHACTIONS. 

58. If 1 represent any concrete quantity, as for instance 1 yard, it it 
divisible into parts: suppose the parts to be equal to each other, and the 
number of them 3; one of the parts would be denoted by J (read one-third), 
two of them by § (read two-thirde), three of them or the whole yard by § or 
1 ; if another equal portion of a second yard divided in the same manner 
as the first be added, the sura would be denoted by ^ ; if two such portions 
were added, by § ; and so on. Such expressions, repi*esenting any number 
of parts of a unit, that is, of the quantity which is denoted by 1, arc termed 
Broken Numueiis or Fractions ; we may therefore define a fraction thus : 

59. Def. a Fraction denotes a part or parts of a unit ; it is ex- 
pressed by two numbers placed one above the other with a line drawn 
between them ; the lower number is called the Denominator, and shews 
into how many equal parts the unit is divided ; the upper is called the 
Numerator, aud shews how many of such parts are ti^en to form the 
fraction. 

Thus ( denotes that the unit is divided into G equal parts, and that 5 
of tlicso parts are taken to form the fraction : so, if a yard were divided 
into G equal parts, and 5 of them were taken, then denoting one yard by 
1, we should denote the parts taken by the fraction Again, J denotes 
that the unit is divided into G equal parts, and that 7 such parts arc taken 
to form the fraction ; fur instance, in the example before us, one whole 
yard would be taken, and also one of the equal parts of another yard 
divided in the same manner os the fii'st 

GO. A Fraction also represents the quotient of the numerator by the 
denominator. 

Thus, J represents 5 G ; for we should obtain the sam^ result, whether 
we divide one unit into G equal parts, and take 5 of such parts (which 
would be represented by J) ; or divide /ire units into 6 equal parts, and take 
1 of such ])arts, which would be equivalent to part of 5 nnits^t.e. 5-^6 : 
hence ( and 5 -r G will have the same meaning. 

61. When fractions are denoted in the manner above explained, they 
are called Vulgar Fractionb. 

« 

Fractions, whoso denominatom are composed of 10, or 10 multiplied 
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by itselfi any number of times, are often denoted in a diflerent manner ; 
and when so denoted, tliey are colled Dbcuial Fraotions. 


VULGAR FRACTIONS. 


C2. In treating of the subject of Vulgar Fractions, it is usual to make 
the following distinctions : 

(1) A Proper Fraction is one whose numerator is less than the 
denominator ; thus, f, j are proper fractions. 

(2) An Improper Fraction is one whose numerator is equal to or 
greater than the denominator ; thus, f* I are improper fractions. 

(3) A Simple Fraction is one whose numerator and denominator 
are simple integer numbers ; thus, | arc simple fractions. 

(4) A Mixed Nusiber is composed of a whole niiml)cr and a fraction ; 
thus, 5J, arc mixed numbers, repnsenting respectively 5 units, together 
with Jth of a unit ; and 7 units, together with jfths of a unit. 

(5) A Compound Fraction is a fraction of a fraction ; thus, } of 
( of ^ of are compound fractions. 

(<)) A Complex Fraction is one which has either a fraction or a mixed 

a 2*^ .3 

number in oue or both terms of the fraction ; thus, y, ^ 

I are complex fractions. 


63. It is clear from what has been said, that every integer may bo 
considered as a fraction wdioso denominator is 1 ; thus, for the unit 
is divided into 1 part, comprising the whole unit, and 6 of such parts, that 
is 5 units, arc taken. 


64. To multiply a fraction by a whok number, multiply the numerator 
(f the fraction by it. 

Thus, fx3 = }. • 

Heaeon/ar the above procese. 

In f the unit is divided into 7 equal parts, and 2 of those parts are 
(akqp : whereas in f the unit is divided into 7 equal parts, and 6 of ihoso 
parts are taken ; ue. 3 times as many parts are taken in f as are taken 
in f, the va’uo of coSti pari being the same In each cose. 


3—2 
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Ex. X 

(1) Multiply separately by 3, 0, 12, .Od. 

(2) Multiply separately by 7, 45. 


G5. To divide a fraction by a whole number, multiply the denominator 
by it. 


Thus, -•r3= =i. 

' 7 7x3 21* 


Reasbn for the above process. 

In the fraction the unit is divided into 7 equal parts^ and 2 of thoso 
parts are taken ; in the fraction the unit is divided into 21 equal parts, 
and 2 of such parts are taken : but since each part in the latter case is 
equal to ono-third of each part in the former cose, and the same number 
of parts are taken in each case, it is clear that represents one-third part 
of or ^-f-3. 


Ex. XL 

(1) Divide f separately by 2, 3, 4, 5, 10. 

(2) Divide separately by 11, 20, 25, 45. 

60. if the numerator and denominator of a fraction be both multiplied 
or both divided by the same number, the value of tlie fraction will not be 
altered. 

Thus, if the numerator and denominator of the fraction f be multiplied 
by 3, the fraction resulting will be which is of the same value as f . 

Reason for the above process. 

In the fraction f the unit is divided into 7 equal parts, and 2 of thoso 
parts are taken ; in the fraction the unit b divided into 21 equal parts, 
and 6 of sudi parts are taken. Now there ore 3 times as many parts 
taken in tlio second fraction as there are in the first fraction; but 3 
parts in tlie second fraction are only equal to 1 part in &c first fraction ; 
therefore the G parts taken in the second fraction dqual the 2 parts token 
in the first fraction ; therefore f 

G7* Hence it follows that a whole number may be converted into a 
vulgar firaetton with any denominator, by multiplying the number by the 
fsquiied denominator for the numerator of the fraction, and placing tho 
saquiied denominator underneath ; 

for G*} I 


o 
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and to convert it into a fraction with a denominator 5 or wo have 

0 r>xl4 B4 

1 1x14 f4* 


Ex. XII. 

Reduce (1) 7, 0, and 11, to fractions with denominators 3, 7, and 22 
respectively ; and (2) 2G, 109, 117) and 125, to fractions with denominaton 
2, 6, 13, 23, and 35 respectively. 

68. Multiplying the numerator of a fraction by any number, ie the eame 
in effect as dividing the denominator by if, and convertely. 

For if the numerator of the fraction J bo multiplied by 4, the resulting 
fraction is Y t denominator bo divided by 4> the resulting 

fraction is 

Now the fraction Y signifies tliat unity is divided into 0 equal parts, 
and that 24 such parts arc taken ; tlieso arc equivalent to 3 units : also } 
signifies that unity is divided into 2 equal parts, and that 6 such parts are 
taken ; these are equivalent to 3 units : hence Y nnd f arc equal. Tho 
proof of their equality may also be put in this form : that since the unit, 
in the case of the second fraction, is only divided into 2 equal parts, each 
part in that case is 4 times as great as each part in the case of the first 
fraction, where the unit is divided into 8 equal parts ; and therefore 4 parts 
in the case of the first fraction arc equal to 1 part in the cose of tho 
second ; or the 24 parts denoted by the first are equal to the G denoted by 
the second ; or, in other words, the fractions Y nnd | ore equal. 

Again, if we divide the numerator of the fraction $ by 2, tlie resulting 
fraction is ^ ; and if we multiply tho denominator by 2, the resulting 
fraction is fg. 

Now, J signifies tliat the unit is divided into 8 equal parts, and that 3 
of such parts are takdh ; and signifies that tho unit is divided into 16 
equal parts, and tliat G of such parts ore token : but each part in J is equal 

• 2x36 

to 2 ports in ; and therefore J is of the same value as ^ • 

60. To represent an improper fraction as a whole or mixed number. 

Rule. Divide tTie numerator by tho denominator : if there be no 
remainder, the quotient wiU be a whole numljcr ; if there bo a remainderi 
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put down the quotient as the integral part, and the remainder as the 
numerator of tlie fractional part, and the given denominator as the deno- 
minator of the fractional part. 

Kx. Reduce y and y to whole or mixed numhers. 

By the Rule given above, 

= 6, a whole number ; 


Reason fur the above process, 

25 5x5 5 

Since ~ ^ X 5, (Art. G4), 

and since { signifies that the unit is divided into 5 equal parts^ and that 
5 of those parts are taken, which 5 parts are equal to the whole unit or 1 ; 
therefore %^ = {x5~l x5, or 5. 


A f ‘JO 

Again, - 


5^5 
0 " 


6x5 + 5 


which equals — ^ ^ together with i, that is, = 5 together with f, by wliat 
has been said above ; or, as it is written, 5{. 


£x. XIII. 

Express the following improper fractions as mixed or whole 
numbers : 

(1) V- (2) V- (3) V- (4) H»- 

(6) «V. (6) (7) W- (8) W- 

(9) w- (10) (11) fii- (12) *iW- 

(13) W- (14) (13) (18) 

(17) Y;*". (10) (19) WiW- (20) 

70. To reduce a mixed number to an improper fraction. 

Hulk. Multiply the integer by the denominator of the fraction, and 
to the product add the numerator of the fractional part ; the result will be 
the required numerator, and the denominator of the fractional part the 
required denominator. 

Ex. Convert 2f into an improper fraction. 

Proceeding by the Rule given above^ 

p. 2x7+4 18 
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Reason for the above process, 

2f is meant to represent the integer 2 with the fraction f added 
to it 

2x7 14 

But 2 is tlie same as -y- or y ; and therefore 2f must ho the 

same as ^ inereosed hy 4, or as V ; for V denotes that unity is divided 
into 7 equal parts, and represents 14 such parts together with 4 such 
parts. 


Kx. XIV. 


Reduce the following mixed numbers to improper fractions: 
(■2) (.-?) 4 


(1) 24. 

(5) 25{4. 

(9) 20034. 
(13) 3.AV 
(17) 157}??. 


((!) 43 T,. 

(10) n.-,7}4. 
(14) 

(18) 17;:;?;, 


(7) 2.^*. 

(11) •'•>7;?,^. 
(IS) ifiiH?- 
(18) 427i At. 


(4) 7?. 

(8) 14H. 

(12) 13gJ. 

(10) lOOBt 

(20) 100f.J3. 


71. To reduce, a compound fraction to iU equivalent timple fraction. 
Rule. Multiply the several numerators together for the numerator 
of the simple fraction, and the several denominators together for its 
denominator. 

Ex. Convert 2 of J into a simple fraction. 

Proceeding by the Rule given above, 

.3 .7_.3x7_21 
6 8 “ 6 y U “ 40 ■ 


Jteaeon for the above process. 

By f of we mean Jths of that part of unity which is denoted hy 
J: thus if unity be divided into B equal parts, and 7 of these be taken, 
and if each of these he again divided into 5 equal parts, and 3 of each set 
of parts be taken, then each of the parts will bo onc>fortioth part of 
the original unit, antf the number of parts taken will ho 3 x 7y or 21 ; 
21 3x7 

the result^herefore « ^ * or '» is, 



3x7 

/ix8‘ 


Note, In redudlng compound fractions to simple ones, we may 
strike ont factors common to one of the numerators and one of the 
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denominators: for this is in fact simply dividing the numerator and 
denominator of the fraction by the same number. Art. (06)> 


ThttB i oflA=:f of a ofli 

3x25 X 16 3x6x5x4x4 

'~‘dxl2xld~6x8x4x3x6 


(striking out the factors 3^ 6, 5, 4 from the numerator and de- 
nominator) 


Ex. XV. 

Reduce the following compound fractions to simple ones : 

(1) 8 off (2) ?of/^. (3) foff (4) 8 of If 

(5) iof^of?. (0) 4 of? oft of* of 28. 

(7) *of2)^of?ofiaj. (0) 8 ofl2jtoff off of JofO. 

(0) * of 5 of off of* of 2 of*. 

(10) f of J of? of 705 of* of 1* of 147. 

72. Dbp. a FRACTIo^r is in its xa>wert terms, when its numerator 
and denominator arc prime to each other. 

Note. tVhen the numerator and denominator of a fraction are not 
prime to coch other, they have (Art. 44) a common factor greater than 
unity. If wc divide eacli of them by this, there results a fraction equal 
to the former, but of which tlie terras, that is, the numerator and 
denominator arc less, or loxrer than those of the original fraction ; and it 
may be considered to bo the same fraction in lower terms. AVhen the 
numerator and denominator of a fraction arc prime to each other, that is, 
havo no common factor greater than unity, it is clear that its terms cannot 
be made lower by division of this kind, and on tliis account the fraction is 
said to bo in its lowest terms. 

73 . To reduce a fraction to ite lowest terms. 

Bulb. Divido tho numerator and denominator by their greatest 
common measure. 

Ex. 1. Reduce to its lowest terms. ^ 

Firsts find tho greatest common measure of 6406 and 7336. 
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C465) 7335 (1 
6465 

870) 6465 (7 
6090 

875) 870 (2 
750 

120) 375 (3 

3 ^ 

15) 120 (8 

Uierefore 15 is the greatest common measure. 


15) 6465 (431 

15) 7335 

60 

60_ 

46 

133 

45 

120 

15 

135 

15 

135 


tliorcforo fraction in its lowest terms = J JJ. 

Reason fir the above proem. 

If the numerator and denominator of a fraction be divided hy the same 
number^ the value of the fraction is not altered (Art. 00) ; and the great- 
est number wliich will divide the numerator and denominator is their 
greatest common measure. 

Note. Sometimes it is unnecessary to find the greatest common 
measure, as it is cosier to bring the fraction to its lowest terms by 
successive divisions of the numerator and denominator by common fuctorsi 
which arc easily detennined by inspection. 

£x. 2. Rcd&ce f to its lowest terms, 

J dividiiffe numerator and denominator by 10, 

= }|, dividing numerator and denominator by 3. 

Ex. XVI. 

Reduce each of the following fractions to its lowest icrmB: 

0) *. *(2) n- ( 3 ) H- (*) «• 

(«) t|. (0) It. (7) AV (8) 
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(») m- 

03) m- 

07) mi- 

(21) iWff* 

(2«) ,mv. 

(29) 


00) m- 

04) m- 

( 18 ) im- 

(22) iShr. 

( 20 ) mi 

( 30 ) mm- 


01) m- 

OS) m- 
(19) 

(23) 

(27) m- 

(31) mui 


02 ) m- 

00) 

(20) mi- 

( 24 ) 

(20) 4ms- 
(32) 4«sm- 


74. To reduce fractions to equivalent ones with a common deno- 
minator, 

Rui.e. Find the least common multiple of the denominators : this 
will be the common denominator. Then divide the common multiple so 
found hy the denominator of each fraction, and multiply ench quotient so 
found into the numerator of the fraction which belongs to it for the new 
numerator of that fraction. 


Note 1. If the given fractions be in their lowest terms, the above rule 
will reduce them to others having the least common denominator; 
if the least common denominator be required, the given fractions should 
be reduced to their lowest terms In-fure the rule be applied. 

Ex. Reduce i*tr» hi* eciuivalcnt fractions witli a common 
denominator. 

Proceeding by the Rule given above, 

2 

2 


1 12, 

1 

10, 24, 33 

G, 

8, 12, 33 

I .3, 4, 6, 33 

1 3. 

2, .3, 33 

1, 

2, 1, 11 


therefore least common multiple = 2x2x2x3x2x11 

= 528; 

therefore the fractions become respectively. 


5x44 


12x44 


220 /. 

528 \® 


s-4 

-33^, 


528 

IG 


9x 33 _ 297 / . 

16x33 “ 628 

22 242 / . 628 „ \ 

22=628 P«'-24=^j' 


11x22 
24 X 
17x16 
38x16 


*628 


(* 


628 
33 ' 


ifV 
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or the fractions with a common denominator an 

m. m> m- 

Reason for the aJme process. 

The least common multiple of* the denominators of tlio given fractions 
will evidently contain the denominator of any one of the fractions 
an exact number of limes. If both the numerator and denominator of 
that fraction be multiplied by that number, the value of the fraction will 
not be altered (Art. GO) ; and the denominator will then be equal 
to the least common multiple of all the denominators. If this bo 
done with all the fraetions, they will evidently bo, in like manner, 
reduced to othera of the same value, and having the least common 
multiple of all the denominators for the denominator of each fraction. 

Note 2. If the denominators have no common measure, wo must 
then multiply each numerator into all the denominators, except its own, 
for a new numerator for each fraction, and all the denominators together 
for the common denominator. 

Ex. Reduce to equivalent fractions with a common deno- 

minator. 

The least common multiple of the denominators 
=5x7x9; 

therefore the fractions become 

1x7x9^ on 
6x7x9“315' 

2x5x9^ 90 
7x5x9''315' 

1 x5x7^ ^ 

Q~y’l)x7 315’ 

or the fractions with a common denominator are 
• iTi^* ifs* 


. Ex. XVII. 

Reduce the fractions in each of the following sets to equivalent (no- 
tions, liaving the least common denominator : 

(1) I. “d i (2) I. 5- 

(3) I, i, Md I . (4) I, and 
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(5) J, and il. (6) i, f, and {, 

(7) ?, iiandiJ. (8) ^5,*, and if. 

(®) i* !%» i> 8> i%* 

(11) s. S> and 8- (12) 8, iV, A, and J. 

(13) f. U. and (14) h §S. and H. 

(Ifi) h A. li. A. and ,J„. (16) J, i, and U. 

(17) 8i i> A» A* Ak* and (18) y^Jpg-, and 

(19) 3J, iJ, J?. lis. and 8. (20) g}. SS. and 

3. Whenever a comparison has to he made between fractions, 
in respect of tludr magnitudes, they must be reduced to equivalent ones 
with a common denominator ; because then we shall have the unit divided, 
in tlic cose of each fraction so obtained, into the same numlier of equal 
parts; and the respective numerators will shew us how many of such 
])arts are taken in each case ; or which is the greatest fraction, wliich tho 
next, and so on. 

Ex. Compare the values of a/y, JJ, J, and J. 

Firat, to find tho least common multiple of the denominators ; 

2 27, 24, G, 15, 5 

3 27, 12, 3, 15, 5 
6 i>, 4, 1, 5, 5 

0, 4, 1, 1, 1 

therefore the least common denuiniiuitor 

“2 x3x5x0x4 
= 10B0; 

therefore the fractions become 

5 X 40 _ 200 
27x40 ""1 080* 

11 x45 ^ 495 
24 x 45“" 1080^ 

5x180^ 900 
Gxl80 1080* 

4x72 2B8 

15x72“ low* 
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3x216^ G4S 
5x21G“l080’ 

therefore J is the greatest, ^ the next, J} the next, tlio next, and 
the least. 


Ex. XVIII. 

1. Compare the values of 

(1) i g. and 

(2) 5. i and J. 

(3) i of g, |*.T, and ^ of ff. 

(4) 

W ?> l'3» iJ* 

(0) ^ of 2 of 4, of of 5, J of h of 42, and J J. 

(7) Si io> li* 

W V‘i 

a>) ?, Jg,l?„g,andH- 

(t^) Si l\i lH» 2^ii nflv 

(H) 

(12) Vi ^‘^Ai t ti'si if S of t* 

2. Find the greatest and least of the fractions 

(1) iii'iin.iandi. 

(2) HiiiSilLlViandlJ. 


ADDITION OF VCLGAll FRACTIONa 

75. lli'i.K. RcmIucc the fractifin-s to equivalent ones with their least 
common denominator ; add all the new numerators together, and under 
their sum write the common denominator. 

Ex. Find tilts sum of , and ^ . 

» 

Proceeding by the Rule given above. 

First, §nd the least common multiple of the denominators ; 


3 

IS, 21, as 

5 

~6', 7, 35 

7 

1, 7, 7 


1, 1, X 
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therefore tbe least common multiple ss3x5x7»105; 
therefore the fractions become 

7x7 _ 49 
16x7 106" 
10x6 _^ 
2iT6~105* 

16x3 ^ 48 
35 x 3 106" 


therefore their sum = 


49 + 60 + 48 
106 


liZ 

105" 


_49 

■’ 36 " 




Reason for the Rule, = 

In each of the equivalent fractions, we have unity divided into 105 
equal parts, and those fractions represent respectively 49, 60, and 48 of 
such parts ; therefore the sum of the fractions must represent 40 'h 60 -f 48 

147 

or 147 such parts, that is, must bo - . « 


Ao/e 1. If the sum of the fractions be a fraction which is not in its 
lowest tenns, reduce it to its lowest terms ; and if the result be an improper 
fraction, then reduce it to a whole or mixed number; thus = = IJI • 

the same remark applies to all results in Vulgar Fractions. 

Note 2. Before applying the rule, reduce all fractions to their lowest 
terms, improper fractions to whole or mixed numbers, and compound 
fractions to simple ones. 

Note 3. If any of the given numbers be whole or mixed numbers ; 
tho whole numbers may be added together as in simple addition, and the 
fractional parts by the Rule given above. 

Ex. Find the sum of - , 3}^, lOf, and ~ ^ 




J9 

22 


3 14 2 0 

Now to find the sum q 
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Pint, find the least common multiple of the denominators ; 
2 I 8, 15. 6, 22 
5 I 4, IS, 6, n 
*4, 3, 1, 11 

therefore the least common multiple 

= 2x5x4 x 3x11=1320 ; 
therefore the fractions become 


3x165 

495 

8x105 

“i320' 

14x88 

1232 

15x88 

“1320' 

2x204 

528 

5 X 204 

“1320' 

Ox GO 

540 

22 'x GO "" 

^1320' 


therefore the sum of the fractions 

m + 1232 •h62B+ 540 
1320 

- 271 ^ 

1320 

550 

= , dividing numerator and denominator by 5. 

= 2^*; 

therefore the whole cum =13 + 2 

=i5iiyt. 



Ex. XIX. 


1. Aid together, # 

(1) Jandf. 

(2) S and 

(3) #andf 

(4)* ^ and 

(5) A and A* 

(6) 

(7) ■fi and 

(8) A'W'Jsi* 

(9) iand2J. 

(i®) A A' 

(11) 3|and7i. 

(12) 4{and0]|. 

2. Find the som^f 

(1) {, It. and ff. 

(2) 

if. midi. 
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(3) 

(6) f.iondA. 

(7) h #• A* 

( 0 ) 

(W i,iofi,andOi{s. 

(13) i.i.i.iiridU- 
03) 4, and 

(17) *,64,andfofJ. 

(10) 261}, 174}, and } of 10}. 


(4) ^i,and*. 

(6) f.foadf* 

(3) 

(10) f, 24 , and 13^. 

(12) j of f of f, S}, and 
04) 4 £, A, and 45. 

(10) i\ A> 

100J,64{,f ofTOl. .-■ 


(18) 

(20) 307}, 285}, 394}, and t of 3704. f 


3. Find the value of 

fO) 

i(2) H+ii+ti+ii+il 

\(«> i+HA+ss+ej- > 

(4) 2i4+Cg4+4?+jof44+j|+iof2}. -•♦ 

(«) ^+3J+41t+«f+«4. 

(6) l4+3*+4^+7A+A+?ofi. 

(7) «i + 5of 4of3i + 9i^ + ?of }of4. 

(8) 5ofl2+Jofg + 3goflS ofii^+J^ofSiof^oflA. 
(0) 270} + 630rf\j + 60004 + 634 + 1;^. 

(10) 4 of 3 + * of 0 + «) +14 + 3 3 of {1 + 4}. 


SUBTRACTION. 

70. Rvlb. Reduce (he fracUone to their least common denominator, 
take the difference of the new numerators, and place the common denomi- 
nator nndemooth. 

1 7 

£x. Subtract from g . 

Proceeding liy tlic Rule given above, since 8 is clearly the least 
common multiple of the denominators, the ciu' valent fractions will be 
land}, 

^ 3 

and tlicir difference — -g- = g e 

Rcaion for the Rule. 

The unit in each of the eqidraleiit Auctions i divided into 8 equal 
partii, and there are 7 and 4 parta req^eetivel j taken, and therefore tlia 
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difiercnce must be 3 of such puts^ or, in other words^ the difierenco of 
the two fractions is f . > 

Note 1. Remember always, before applying tlie above Rule, to 
reduce fractions to their lowest terms, improper fractions to whole or 
mixed numbers, and compound fractions to simple ones. 

Note 2. If either of the given fractions be a whole or mixed number, 
it is most convenient to take separately the difference of Uie integral parts 
and that of the fractional parts, and then add the two results together, ns 
in the following examples. 

Ex, 1, From subtract 2}. 

Here and J; 

therefore the difTcrence of 4] and 
For the process expressed at length is 

4 + S-(2+l). 

which a54+J— 2— Art (12), 

or e4r-2 + (J--i) 



Ex, 2. Take 2J from 4J. 

Now I cannot be taken from since it is the greater of the two ; we 
therefore add 1 to and take J from 1 or | ; and then, in order that 
the difference may not be altered, wc add 1 to the 2. 

Now = 

4-3=1; 

therefore the difTorcnce of 4J and =1}. 

For the process expressed at length ia 
4 + }-(2 + i) 

which (2-t-l + l) (adding and subtiacting 1), 

= 4 + f-(3 + S) 

=4-3+i-| 

4 - 

= li. 

• Ex XX. 

I. Find the difference between 
(1) fand}. (2) landj. (3) 4 and 

(4) A and A. (S) (0) 

(7) 2fandlJ.* (B) (®) 

ao) i3Aaiid»,V 01) fiOA«nd47A- 02) 42aiid30A 
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(13) 15^andl|^g. (14) 90^<V 

(15) 21 and 1J}|. (1C?) 125 and J of 14, 

(17) 4efandl5J. (18) ^and^ofli. 

(10) }of|of3 and}of -2. 

(20) f of f of ^ of 8f and ^ of ^ of of 1^. 

2. By how much docs f of J of ^ exceed f of A”’ I A ^ 

3. Add ^ of f to 2| and subtract ^ from tlic result. 

4. From the sum of 11} and 8} subtract 0J|. 

5. By how much does the difference of 5 and 2f exceed the sum 

6. By how much does the sum of the fractions l^and exceed 
their difference 1 


MULTIPLICATION. 

77« Bui.e. Multiply all the numerators together for a new nomo- 
rator, and all the denominators together for a new denominator. 

Gx. Multiply I by g. 

Proceeding by the Rule given above, 


JUaton/or the Ituie* 

If ^ be multiplied by 6, tho result is V, Art. (04). 

But tills result must bo 8 times too large, since, instead of 
multiplying by 5, wo have only to multii>]y by which is 8 times 
smaller than 5, or, in other words, is one-eighth part of 5. Consequently 
the product above, viz. must bo divided by 8, and 
Art (65). 

Abte 1. The same reasoning will apply, wliatever be the number of 
fractions wliich have to bo multiplied together. 

Note 2. Before applying the above Rule mb^ numbers must bo 
reduced to improper fractions. 

Note 3. It has been shewn that a fraction is reduced to its lowest 
terms by dividing its numerator and denominator by thdr greatest 
common measure, or, in other words, by the product of those frictors 
which axe common to both ; hence, in all cases of multiplication of 
fraotions, it will be well to split up tiie numerators and denominators as 
much as possihle into the fretors which compose them; and then, after 
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putting the several fnu^tions under the form of one fraction« the sign of 
X being placed between each of ilie factors in the numerator and 
denominator, to cancel those factors which are common to both, before 
carrying into effect the final multiplication. Thus, in the following 
Examples: 

3 4 

Ex. 1. Multiply 2 and ^ together. 

Product — 7 ^. 

4xd 


Now cancelling, Le. dividing the numerator and denominator by the 
common factor 4, we see that 

product 

12 3 

• Ex, 2. Multiply o » g * wid g together. 


Product = 


1x2x3 

2x3T4* 


(or cancelling, i.e. dividing numerator and denominator by the product of 
the common factors 2, 3,) 

1 

*4* 


Ex. 3. 


, 8 1(1 27 45 ^ 
Multiply 9 » 24* ^ together. 


Product 


8x16x27x45 
■""8 x 24 x 30 x 00' 


8x4x4x3x0x.5x0 
*'8x3x8x5x6x5x 12* 

(or cancelling, i. e, dividing the numerator and denominator by the 
product of the common factors 8, 3, 9, 5,) 

4x4x0 

. product 

• 4x2x2 X 3x3 

“'3x2x5x3x4 

(or canoeliing, t.e. dividing nnmorotor and denominator by the product of 
the common factors 4, 2 3, 3,) 

2 

product in its lowest terms = ~ . 

Kz.4 Multiply s|, 3 1, 10 1, 20 and Cgtogrthcr. 

4-2 
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Product a2| x^l X lOj x 2o| x 5^, 

5 27 81 184 124 

*2 ^ 8 ^ 8 9 "^23“" 

_5x 9x8x9x9x8x23x4x31 
2x2x4~x8x9x23 


(or cancelliog, dividing numerator and denominator by the prodr vt of 
the common factors 9, 8^ 23, 4,) 


product = 


6x3x9x9x31 


370G5 


~4 ^ 



Ex. XXL 

1. Multiply 

(» ll-yS- (2) SVli (3) fbyf. 

W 1*1 by A- (S) ijbyi?. (6) 7|byf 

(7) 3iby2§. (fi) 7ibyioft. (0) 12 by | of 5. 

(10) Jof§by6jof3. (II) fs o^3g by 1^ of of g. 

(12) }i of 1 A of Jo by A of 37H of 3i of A- 

(13) |of2A oflo'3of3Aby AoftS. 

(U) 4A of 3i ofvfy of 31 by of A of 1 J of 10. 

2. Find the continued product of 

+(i) (2) 

(3) IH. ^ of 1 A. 51. !?A. of 4». and A- 
W I* 2J, 3|\, and Gj^^. 

-'to 

DIVISION*. 

78. Rulis. invert the divisor, ie. take its numerator as a de- 
minator and its denominator as a numerator, and proceed as In MnltL 
catioob 

fix. Divide ^ j* 

IVocecding by the Rule given above^ 
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2 3 2 5 10 

5“38' 


Umonfwr the Rule, 

o 2 2 

If ~ be divided by 3, the result ii j or » (Art 05). 


This result is 5 times too small, or, in other words, is only ono-iifih part 
of the required quotient, since, instead of dividing by 3, wo have to divide 
by }, which is only onc-fiflh part of 3; and the quotient of ^ divided 
by must then^fon be S times greater than if the divisor wero X 
Hence the above result jfj must be multiplied by 5 in order to give the 
true quotient 


2 2v5 10 

Therefore, the quotient = v5 = -jgp - . 

Note 1. Before applying this Rule, mixed numbers must be reduced 
to improper fractions, and comjKmnd fractions to simple ones, os In the 
following Examples : 

Ex. 1. Divide by 2}. 

4^=2= 

13 4 

“ vr ii 


52 

“"33 


- m 


£a. 2. 


Divide - of g by of 7. 


-ofg^.^vofT 


3x7 . 15x7 

4 ^0 '^10x1 


3x7 10x1 
4x8'^ 16x7 


3x7x10 

"^4x8x16x7 

3x7^4_x4 

4x2x4x3^S 

Jr 

I 

* ia 
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Nok % CoirpLEx pBAonoNS may by this Rule be reduced to siinple 


4 6 fo' 

1 X 4 X 2 

Or thus, ~ i ~ 4 — " o ^ 

' I Ax4x2' 

multiplying the numerator and denominator of the complex fraction by 
the product of the denominators of the simple fractions, 

= 11 = 1. 

20 10* 

S=4' 

_ J 0 . 30 0 1 _ •'IxS 

“ ^”2 ‘ 1 *“2^30“ 2x0x10 

_ £ 

"" 20* 

r, 41 8 Jx2xl 

Or thus, ^\l^x2xi 

- = A 

~(j0 20’ 

* , 30 30 30 0 


12 

3j<10x2 

3x3* 


Or thus, 


30 2 

20 

-v = 63- 


?? = * * J* 2 

_C0 20 

-■o=¥=‘’S- 


Ex. xxir. 

1. IMTide 

(1) 3byf. (2) 6 by}. (3) { by }j>. 

W Hi»yi («) Uby3}. («) Hby}f 

(T) iithyil (8) fJbyiofS?. (0> Srij by 6} of 21. 

00) ^of3}of}by75. 

<11) 9} of S| of 3} by 9} of & of 7}. 02) mbyl. 
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(13) toff ofSOI^ofOby^off of JofSj. 

(14) I of t of of l,^r by of M °f 5i of 1*. 

Compare the product and quotient of 2^ by 3^. 

Reduce to eimple fractions the following complex fractions t 

*. 

a 


(J) 

H' 

(2) 

it 

2} 

(3) 

5ii 

« ‘ 

(5) 

13} 

20 * 

(fi) 

n‘ 

(7) 

13,^v 

m' 


( 4 ) 


70. Miscellaneous Examples in Fractions worked out. 


Ex. 1. What number added to l + will give 2J? 

This question in other words is the following : “ What numl>er will 
remain after J + has been subtracted from 2J?‘* 

Now 2J-(J + j'!J 

-I 

Therefore the number required -J. 

Note. It will be remcmlKired. tliat all quantities within a vinculum 
arc equally affected by any sign placctd l>eforc the vinculum. 

Thus in tlic above expression, — + the sum of 

J and has to Imj subtracted from 2i ; whereas — J + Zy would mean 
that I hod to be subtracted from 2^, and then Imd to be added to the 
result 

Ex. 2. "WTiat number subtracted from will leave 1} for n n>- 
maindcr ? 

Number required - 14^ ~ 1 J 

-(14 + l-f2)-(l + lK2) 

*(14 + l6»)~(2f2) 

• =i4-2+(y-j) 

•= 12 «. 

Or thus, 14}-li-13J-| = lgl-.|=18l 

• =: 12j. 


Ex. 3. What Daml>er multiplied by 1} will produce 1^1 

This question in other words is the following : If 14} be divided by 


]}, what will the ^otient be V* 
But 


2 

V 
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60 8 

^T^Ti 

60 x 2 _VQ 
“ 11 11 
= 10ft. 

Therefore the number required =10i\. 

Kx. 4. What number divided by 1 J will produce 10^ ? 

This (juestiou in other words b the following : What b the product 
of I i and V* 

The product of and 


£x. d. lleducc the expression 

/;*/, 2 6 . 4\ 

Vr '^lUA 18 7/ 

to iis simplest form. 


Ex. 6. Simplify tho expression 
6 + 4 + 3 

-ililL--— H__ 

1 LxJ* * 1 • 

2i ‘*‘ '3K4J I"*" i s 

i+f+f 

U 

"iiio 
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= «. 
STif 


- 1? 3^ 
■" 12^280' 

105 

- 88 


13x3 x105 

3x4x13x22 


Ex. 7. Dividc3i-Jof^^by21J + ^ + 4iof5. 

s}-fofA=V-& 

nr-_« 

nir 

lOi) 

30“' 

n 3 13 V 5 

-•21A + 21S 
-21+21+J+S 
21+21-f J 
43J 
251) 

6 '* 

103 251) 

therefor® the quotient required = ^ 


103 

30* 


G 

253 
103 G 

X 


CxC 

103 

1554* 


^0 


W 

Kx. 8. Simplify the expreesion 
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therefore 


^ nf J- 
13 ^+L 


= lof?? 

13 43 


Ex, fl, fiiin))lify I 2J + -g «f ^ 
The expression 


a 

43* 


11 , /! ,f _!iK SOS 

T 2 V f 5 228 

n B 7 s' 6 2] 
4 '2 1 i0~ 3 6 I 


(11 B 7 I 

^l4+rri 

~ ( 4 ^ 38 3 5 


(Ihe Icust common mnlti j>lc of 4, 38, and 3, = 38 x 2 x 3) 

J 11 xl!)x3 + l7Bx2x3-2x3av2} ^ 

( ■ 38x2x3' ■■ $ 

_ 'j 027 + lOBO-JM ) 228 

" ( 22U' ) 305 

rrJ! 

228 “ * SOB 


Ex. XXIII. 

MitceUtttuout Qualhnt and Emtnpki oa Arlt. (B8— 70). 

1. 

1. Define a fraction ; wliat is the distinction between a Vnigar and 
a Decimal fraction t How many different kinds of Vulgar fractions an 
tbent Give an example of each kind. 

2. Find the sum and difference of ^ of 7}> a& 1} divided bgr SJ i 

end the earn id’H* I 9* 



QUESTIONS AND EXAMPLES IN PRACTIONS. 69 


3. Simplify 

(1) iif + JofBJ}x{J + S + 3i}. (2) 

4 AJ 2J' ^ ' Ajx4j-1 

2 + 4 + 0 

4. Shew that the fraction -^-rr, n between the greatest and least 

o + o * 1 - 7 


of 3f + of 0. 
(S) "■ ^ 


3+ 


7-^* 


jf the fractions J, f , and f . 

6. The difference of two numbers is 15;^ ; the greater number is 
20]^ : find Uie smaller numVr. 


11. 

1. If the numerator and denominator of a fraction bo both multiplied 
or both divided by the same number, tlic value of the fraction is not 
Edtercd : prove this by means of an example. 

2. What number subtracted from 41 J leaves 19J } and what number 
multiplied by 2|^ of produces 3J of ^ ? 

3. When is a fraction said to be in its lowesi terms? 

Reduce the fractions f and to their lowest terms. 

4. Simplify 

(1) + <2) OiofCiofJ-JofA. 

(3) (ft + A)-(3-i)x(i + i)- (A) 

5. Divide the product of 2^^ and 2| by the difference of 2f and 2]. 
Explain wdiy it is nccessar}' in the addition and subtraction of fractions to 
reduce the fractions to a common denominator. 


HI. 

1. Shew by an example that multiplying the numerator of a fraction 
by any nnmW, is the same in effect na dividing the denominator by that 
numl)cr, and conversely. 

2. Simplify 

(1) 27f>i+^>2A\, + 10311 + J of 4ir>0}. (2) «? + V/xJ8? + liJ. 

ni U SS*4f’ 4i + 3i^4-3i' 

3. M^iich is the greater, J of 4 or J of 5 ? and l)y how much ? 

4. Divide the sum of the fractions f and by the product of and 

; and reduce the result to its lowest terms. 

6. What number is that, from which if you deduct g-f, and to 
tile remainder add ^he quotient of divided by 2|, the sum will b# 


( 3 ) 
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1. Define a Vulgar fraction; an improper fraction; and the terms 
numerator and denominator of a finciion. 

Provo by means of an example the rule for the multiplication of 
fractions ; and multiply the sum of f of } and by the difference of ^ 
and i, 

2. Reduce to their most simple forms the following expressions : 

(1) ix/T^x8l-|thsof{7i+f). (2) + 

(3) imh W *of(l + 6J) + {of5Vof(7-2|)-l. 


(5) 


3. What number added to } of (J + ^<5 4* J) makes and what 

number divided by J of J of J will give ? 

4. If I pay away ^ of my money, then } of what remains, and then J 
of what still remains ; what fraction of the whole will be left ? 

6. Explain the method of ' comparing ’ fraction?. 

Compare the product and quotient of the sum and difference of 5} 
and 


1. State tho rules for multiplying and dividing one fraction by 
another ; and prove them by means of an example. 

Divide by r ; and multiply the sum of J, 1 J, and { by the 
4 "t" o o “t" o,T 

difference of ^ and and divide the product by of 1}^. 

2. Reduce to their simplest fonns 


0 ) 

(3) 


4+i-ii ’ 


.34 + 4J 


(6) t2Ljr!JL2Lj£l, /rj 

3, VVhot is meant by the ^rmbol f t 

Find the least fraction which added to tho sum of }, and ff, shall 
make the result an integer. 

4* the sum of the greatest and least of the fractions |, ^ and 

; the aum of the other two ; and the difference of these soma 
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5. A man has £ of an estate, he gives his son ^ of his share ; what 
portion of the estate has he then left % 

VI. 

1, State the rules for addition and subtraction of vulgar fractions; 
and prove them by means of an example. 

2, Simplify 

(1) tofi-§of,V+fofl}?. (2) + 

(3) {?xiixl3JH{ixH40!. (4) 

8. Define a proper^ mixed, and compound fraction. Explain the 
method of reducing a compound fraction to a simple one. 

Ex. SofJof^^fOfli. 

4. Shew by means of an example how a fraction is affected if the 
same number be added to its numerator and denominator. 

207- 41^^ 

5. Multiply 3J by and divide by , and find the difference 

between the sum and difference of these results. 

C. What number added to + will produce 3JJJ? and what 
number divided by 2^^ will produce ^ I 

Vih 

1. Shew from the nature of fractions that 8 ~ ; that | of ^ J y ; 

and that “ ]J. 

2. Simplify 

(3) (3iof4i)-r(2,l-J)of(.3i-J) 

(4) (Aof8i)+(3-.H)-(ij-^)-(2-l!). 

3. Simplify , and take tlic result from the sum of 10}, 

7 ^. • 

4. Add together J, }, }, and }, subtract the sum from 2, multiply the 
result by I of of 8, and find tvliat fraction this is of DO. 

6. In a match of cricket, a side of 11 men made a certain number of 
runs, one obtained j^th of the number, each of two others <j\jth, and each 
of three others ^(jth. the rest made op between them 12G; which was tho 
remainder of the BcSre, and 4 of these last scored 5 times os many as the 
other. What was the whole numlier of runs, and the score of eadi man T 
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DECIMALS. 


80. It has been stated that figures in the units* place retain their 
intrituio values, while those to the left of the units^ place increase (enfold 
at eadi step from the units* place ; therefore, according to the same nota- 
tion, as we proceed from the units* place to the right, every successive 
figure would decrease tenfold. Wo can thus represent whole numbers or 
integers and fractions under a uniform notation by means of figures in the 
units* place and on each side of it; for instance, in the number 5673*2412, 
the figures on the left of the dot * represent integers, while those on the 
right of the dot denote fractions. The number written at length would 
stand thus, 

5 X 1000 + 6 X 100+7 X 10 + 3 + + xioVtr loB ' O g * 

The dot is termed the decimal point, and all digits to the right of it 
are called Decimals, because they are fractions with either 10, 100, or 
10x10, 1000, or 10x10x10, &c. as their respective denominators. 

61. It may here be observed, that, when a number is multiplied by 
itself any number of times, the product is called a Poweu of that number; 
being called the second, third, fourth, &c. power, according as the number 
is multiplied once, twice, three times, &c. by itself, that is, according as it 
is employed twice, three times, &c. as a factor. 

82. It will lio seen from what has been said, tliat Decimals are in 
fact fractions having cither 10 or some power of 10, for their denomi- 
nators. For this reason also they aro colled Decimal Fractions, in 
contradistinction to VuiiOAR Fractions, which, as we have seen, aro 
represented by a different notation, and not limited in their denominators 
to 10, or powers of 10. 


83. From the proceding ehservations, it appears that 

First, -2345 = njyo +10005- 

Now the least common multiple of the denominators of the fractions 
is 10000 : therefore, reducuig the several fractions fb equivalent ones with 
their least common denominator, we get 

•a'UA-l 100® 4. A 100. _i_ iOj. * 

^^“10 iooo''’ioo’‘ iod'*’ looo io''’ioooo 

2000-*-300-t-40-i-5 

iddoo 

2340 
“ 10000 ’ 
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Seemd^, ■®®324= Jq + J 55 + j + 35006 100000 

(the least conunon multiple of the dcnominatora is 100000) 

0 10000 0 1000 3_ m 2 10 4 

*"Io ^loooo'^ 100 ^ iood 1000 loo 10600 10 i 6 o 656 

300-f 20-f4 
100000 
324 

“lOOOOO* 

Thirdly f fi6’816=5 x 10 + 6+^ + 

(the least common multiple of the denominators is 1000} 

5x10 1000 G 1000 £ loo 1 15 

1 ^ 1000**' 1 1000 10^ lot) 100^ 10 ■^1000 
Mooo-heooo-hsoo+io+o 
^ 1000 
^56816 
^1000* 

Hence, we infer that eveiy decimal, and every number composed of 
integers and decimals, can be put down in tiie form of a vulgar fraction, 
with the figures comprising the decimal or those composing the integer 
and decimal part (the dot being in cither case omitted) as a numerator, 
and with 1 followed by as many zeros os there are decimal places in the 
given number for the denominator. 

84. Conversely, any fraction having 10 or any power of 1 0 for its de- 
nominator, as may be represented in the form 50*816. 

p 56816 5x10000 + 6x1000 + 0x100 + 1x10 + 0 

l66o “ loOo 

_5xl00W 6x1000 

“ *1000 1000 **■ 1006“*' 1000' 1000 
*s 5 xlO*f 6+1^+ 

^ s: 56*816 (1^ the notation we have assumed). 


85. 


Again, by what has been said above, it appears that 




•327= 


327 

1000 


• 0327 = 


327 

10000 
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• 3270 =: 


3270 ^ 327 
10000 "lOOO* 


We nee that *327, *0327, and *3270 are respectively equivalent to fmc- 
iions wliich have the same numerator, and the first and third of which 
have also the same denominator, while the denominator of the second is 
greater. 

Consequently, *327 is equal to *3270, but *0327 is less than either. 

The value of a decimal is therefore not affected by affixing cyphera to 
the right of it ; but its value is decreased by prtfixing cyphers ; which 
effect is exactly opposite to that which is produced by affixing and pre- 
fixing cyphers to integers. 


86. Hence it appears that a decimal is mullipHed by 10, if the decimal 
point be removed one place towards the right hand ; by 100, if two places ; 
by 1000, if three places ; and so on : and conversely, a decimal is divided 
by 10, if the point be removed one place to the left hand ; by 100, if two 
places ; by 1000, if three places ; and so on. 

Thus G X lOr. X 10n= r>6. 

C-G X 1000 Is X 1000 = r.GOO. 

5-G-10-fSxA=i'b%--5C. 

5*G 1 000 — JS X ~ I ~ ’005G. 


87. The advantage arising from the use of decimals consists in this; 
viz. that the addition, subtraction, multiplication, and division of decimal 
fractions are much more easily performed than those of vulgar fractions; 
and although all vulgar fractions cannot be reduced to finite decimals, yet 
we can find decimals so near their true value, that the error arising from 
using tlie decimal instead of the vulgar fraction is not perceptible. 


Ex. XXIV. 

1. Convert the following decimals into vulgar fractions : 

*1; *3; *31; *311; *31111; -Sllllir. 

2. Convert the following decimals into vulgar fractions in tlicir lowest 
terms : 

*5 ; -25 ; *35 ; *05 ; *005 ; *256 ; *0256 ; *000256 ; *00006125. 

8. Express as vulgar fractions in their lowest terms : 

•075; -848; 302,* 3*4S4;343*4; *03434; *050005 ; 230*409 ; 2*30409; 
2137*2; 91300*0006; 24 000625; 8213*7169126; •v00e3276; 1*0000009; 
•OOOOOOOOL 
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4. Express aa decimals, 

iki Af riff i ji/inri iSH^Suf rdWwr» 

iWW; mF; Mi mH; lumSilhu; 

6, Multiply 

•7 separately by 10, 100, 1000, and by 100000 ; 

•006 separately by 100, 10000, and by 10000000 ; 

•0431 separately by 100, and by 1000000 ; 

16*201 separately by 10, 1000, and by a million ; 

9*0016 by ten hundred thousand, and by 100. 

6. Divide 

*61 separately by 10, 1000, and by 100000 ; 

*008 separately by 100, and by a million ; 

6*016 separately by 1000, and by 100000 ; 

378*0186 separately by 1000, and by a million. 

7. Express according to the decimal notation, five-tenths; seven- 
tenths; nineteen hundredths ; twenty eight hundredths; five thousandths ; 
ninety-seven tenths ; one millionth ; fourteen and four-tenths ; two hun- 
dred and eighty, and four ten-thousandths ; seven and seven-thousandths ; 
one hundred and one hundred-thousandths ; one one-thousandth and one 
ten-millionth ; five-billionths. 

8. Express the following decimals in words : 

•4 ; *26 ,* *76 ; *745 ; *1 ; *001 ; *00001 ; 23*76 ; 2*375 ; *2376 ; *00002376 ; 
1*000001 ; *1000001 ; *00000001. 


ADDITION OF DECIMALS. 

88. Rulk. Place the numbers under each other, units under units, 
tens under tens, &c., one-tenths under one tenths, &c. ; so that the 
decimals be aU under each other : add os in whole numbers, and place 
the decimal point in the sum under the decimal point above. 

£x« Add together 27*6037, *042, 342, and 2*1 . 

Proceeding by the Rtfle given above, 

27*6037 

*042 

342* 

2*1 

371*6467 

^cie. The same method of explanation holds for the {iindameiital 

6 
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rales of decimals^ which has been given at length in explaining the Rules 
for l^mple Addition, Simple Subtraction, and the other fundamental rules 
in whole numbers. 

ReoHonfor the above process. 

If we convert the decimals into fractions, and add them together as 
such, we obtain 

ST-mr-f- *042 -h 842 -h 2-1, 

278037 42 342 21 ^ 

JOOOO '^1000^ 1 ■^10' 

(or rcdiicln;^ the fractions to a common denominator), 

^ 278037 420 3420000 21000 

10000 10000 10000 ■^10000 
37KJ457 
10000 

= 371-6467, (Art. 84). 


Ex. XXV. 

1. Add together: 

0) -234, 14*3812, *01, 32*47, and *00076. 

(2) 232*15, 3*225, 21, *0001, 34*005, and *001304. 

(3) 14*94, *008.57, 1*5, 6007*26, 630, and *0057. 

2. Exprels in one sum : 

(1) -08 + 166+1 *327 + -0003 + 2760*1 + 9. 

(2) 346 + *0027 + -25 + *186 + 72*505 + *001 4 + *00004. 

(3) 6*3084 + *006 + 36*207 + *0001 + 364 + *008022. 

(4) 725*1201 + 34*00076 + *04 + 50*9 + 143*713. 

(6) 07*8125 + 27*105 + 17*6 + *000375 + 255 + 3*0125. 

8. Add together : v 

(1) 2*0008, *04137, -987641, 1*0000009, 67, and 1*6 j and prove 
the result. 

(2) •0003025. 29*09987, 143*2, 6*000026, 9000, and 3*4073; and 

verify the result. ' 

(3) 21*74, *076, 103*00375, *0006495, and 4957*5 ; and verify the 

result. 

(4) Five hundred, and nine>hundredths ; three hundred and 
seventy-five ; twenty thousand and eighty-four, and seventy-eight hun- 
dred-thousandths ; eleven millions, two thousajfd, and two hundred 
and nine millionths ; eleven thousand-milliontlis ; one billioi^ and one 
billionth. 
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SUBTRACTION OF DECBIALS. 


80 . Rule. Place the less number under the greater, units under 
units, tens under tens, dec., one-tenths under one-tenths, dec. ; suppose 
cyphers to be supplied if necessary in the upper lino to the right of the 
decimal : then proceed as in Simple Subtraction of whole numbers, and 
place the decimal point under the decimal point above. 


Ex, Subtract 5‘47S from 6'23, 
Proceeding by the Pule given above, 
&23 
5*473 


•757 


Reason for the above process. 

If we convert the decimals into fractions, and subtract the one from 
the other as such, we obtain 


6*23 - 5-473 


023^5473 
100 loOO 


_ €230 5473 

"■ KW "" 1000 

757 

1000 

« -757, Art. (84). 


Ex. XXVI. 

1. Find the difference between 2* 1354 and 1*0436 ; 7'035 and 2*0005 ; 
15*67 and 150*7 ; *001 and *0000 ; *305 and *000033. 

2. Find the value of 

(1) 213*5-1*0125. (2) -a^lC- *0094107. 

(3) 603--C584023. (4) 17-5- 13*0040. 

(5) *582-*09647. (6) D*233-*0536. 

3. Take *01 from -1; 57*704 from 713*00683 ; 35*009870 from 
56*078 ; 27*148 from 9816 ; and prove the truth of each result. 

4. Required the difference between seven and seven tenths; also 
between seven tenths and seven millionths; also between soventy-four-f 
three hundred and four thousandths and one hundred and seventy-four^^ 
one hundredths; and verify each result. 


2 
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MULTIPLICATION OF DECIMAIS. 

00. Rule. Multiply the numbers together as if they were whole 
noraberSf and point off in the product as many decimal places as there 
are decimal places in both the multiplicand and the multiplier ; if there 
are not figures enough, supply the deficiency by prefixing cyphm 

Ex. 1. Multiply 6*34 by *21. 

Proceeding by the Rule given above, 

6*34 

•21 

I34 

1068 

11 ^ 

Now the number of decimal places in the multiplicand + tho number 
of those in the multiplier -2 + 2 = 4; 

therefore product = 1*1214. 

Ex. 2. Multiply 6*34 by *0021. 

6*34 

•0021 


634 

1068 


11214 


VVe must have 6 decimal places in the product ; but there are only 6 
figures ; and therefore we must prefix one zero, and place a point before 
it thus -011214. 


Reason for the above process. 


6-34 x*Sl 


534 

100 

im4 

10006 


100 

= 1-1214. 


Again. 


6*34 X -0021 = 


634 _21 
100 


11214 

1006660 


= -011214. 


Ex. XXVII. 

2, Multiply together : « 

(1) 3*8 and 42 ; *38 and *42 ; 3*8 and 4*2 ; *038 and *0042. 
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<2) 417 and *417 ; 417 and *417 ; 71960 and -000026. 

(3) 2-062 and -0031 ; 4-07 and -916 ; 476 and 00020. 

2. Multiply (proving the truth of the result in each case) 

(1) 81*4632 by *0378. (2) 27*36 by 7*70071. (3) *04376 by *0764, 

3. Find the product of 

(1) -0046 by 7*85. (2) *00846 by *00324. (3) *314 by *0021. 

(4) -009 by *00846. (5) *009207 by 6 050. (6) *00948 by 29,* 

proving the truth of each result. 

4. Find the continued product of 1, ‘01, *001, and 100 ; also of *12, 
1*2, *012, and 120; and prove the truth of the results. 

6. Find the value of 

(1) 7*6 X -071 X 2*1 X 29. 

(2) *007 X 700 X 760-3 X -00416 x 100000. 

DIVISION OF DECIMALS. 

91. When the numfter of decimal places in the dividend exceeds 

the number of decimal places in the divisor* 

Ki7lb. Divide as in whole numbci's, and mark off in the quotient a 
number of decimal places equal to the excess of the nuinl)cr of decimal 
places in the dividend over the number of decimal places in tlio divisor ; 
if there are not figures sufficient, prefix cyphers tuj in Multiplication. 

Ex. 1. Divide 11214 by 6*34. 

Proceeding by the Rule given above, 

5-34) 1*1214 (21 
1(K;8 

534 

5.34 

No the nuntber of decimal places in tlie dividend - the number of 
dedmal places in the dlTisor =4—2-2, - 

therefore tlie quotient =*2L 
Ex. 2. ^Divide 011214 by 63*4. 

63*4) *011214 (21 
1068 
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Now the number of decimal places in the dividend - the number oi 
decimal places in the divisor 

=6-1=5; 

therefore we pre&x three cyphers, and the quotient is *00021: 

Recuonfor the above proceee* 

ri2U^534 
^ 11214 . 684 

loobo ' ioo 
^n214 100 
100TO’‘e34 
11214 100 

034 10000 


, . 112X4 , 

[ Since - rn T =21, and 


634 


- 21 
'ioo 


100 1 \ 
10000 100 / 


= * 21 . 

Again, ‘Oil 214^ 63-4 

11214 . 634 

1000000 lo 

_ J1214 JO 
lOOOObo ^ 634 
^11214 10 

'634 ^ lOOOboO 

^1 

“ 1 ^ looood 


21 

” 100000 
^* 00021 . 


02. Secondly. When the number qf decimal places in the dividend if 
kee than the number qf decimal places in the divisor, 

Rulb. Afhx cyphers to the dividend until the number of decimal 
places in the dividend equals the number of decimal places in tlie 
divisor; the quotient up to this point of the division will be a whole 
number ; if there be a remainder, and the division be carried on further, 
the figures in the quotient after this point will be dcdinak. 
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Ex. Divide 1121*4 by *534 
Proceeding by the Rule given above, 

*534) 1121*400 (2100 
1068 

634 

634 

00 

Hioson for the above proceet. 

11214- -534 
^n214^ 6U 
10 ■ 1000 
^11214 1000 

" 10 "" 634 

_1J214 1000 

5.'{4 ‘ 10 

^ 21 X 100 
^ 2100 . 

Note. In order to prevent miutakes in the proof of examples in 
Division of Decimals, always contrive in the })roct?s8 to separate JO, 100, 
&c. in the two fractions from the other figures, as in the above examples; 
and be sure never to effect the multiplication if there he tens left in the 
denominator; nor, if there he tens left in the numerator, to effect it until 
the last step of the opcnition. 

Ex. Divide 172*9 hy •142 to three places of decimala 
•142) 172 90<XK>0 (1217*605 
142 
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Here we must affix 5 cyphers to 172'9 ; for if we affix two aooordmg 
to the rule, the diviaion up to that point will give the integral part of 
the quoti('nt only, and therefore os the quotient is to be obtained to three 
places of decimals, we must affix three cyphem more, that is, we must 
affix five altogether. 

llcaaonfor the above procest. 


172 9 + 

•142 

1729 . 

142 

10 * 

1000 

1720 

10, >0 

142 "" 

10 

1729 

100000 

142 ^ 

1000 

172900000 1 

142 

1000 


Now 

therefore the result 


172000000 

142 


'-=1217605... from above; 
^ 1217605... 

ioob 

1217-605. 


Ex. XXVIH. 

1. Divide, (proving the truth of each result by Fraction:} 

(1) 10 036 by 516, and 34 96818 by *381. 

(2) *025075 by 1-003, and -02916 by -0012. 

(3) -00081 by 27, and 1*77089 by 4*735. 

(4) 1 by *1, by *01, and by *0001. 

(5) 31 5 by *126, and 5 2 by *32. 

(6) 3217 by *0625, and *03217 by 6250. 

(7) 4*63638 by 81*34, and 15-4546 by *019. 

(8) -429400 by 59*64, and 2147-04 by -030. 

(9) 126 by -0012, and -Oa^Odl by *000475. . 

(10) 3*012 by *0006, and 293916*669 by 541*28a 

(1 1) 130-4 by -0004 and by 4, and 46*634205 by 4607*66. . 

(12) 1*69 by 13, by -13, by 13, and also by -Oia 

(13) *00281 by 1 405, by 1405, and by *001405. 

(14) 72*36 by 36 and by *0036, and *003 by l*a 

(15) 6725402*3544 by 7089, and by -7089. c 

(16) 10;163284 75 by 306*25, and -00844 by *0046, 
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(17) 810 Ly -OOM, and •0019010052875 by 2*98045. 

(]8) 183688306 by 2316, by 231-5, and by -2316. 

(19) *00005 by 2-5, by 25, and by *0000025. 

(20) 084*1197 by 1200*21, and also by *0120021. 

2. Divide to four places of decimals each of the following, and prove 
the truth of the results by Fractions ; 

(1) 32*6 by 8*7 ; *02 by 1*7 ; 1 by *013. 

(2) *009384 by *0063 ; 61046*734 by 1*02. 

(3) 7300*964 by *023 ; 0 6 by 3*42 ; 26 by 19. 

(4) 170432-76 by *01257 ; 74571 345 by 0536490*2. 

(6) 37*24 by 2*9 ; *0719 by 27*63. 

3. Find the quotient (verifying each result) of 

(1) *0029202 by 167, and by 1*67. 

(2) 6005 by 1963125; of 50 05 by 195*3126; of *05006 by 

*0001963126. 

(3) (7J of i + Ii) by *0005; of 31*008 by If? of IJ of ’7676 

hyl6i. 

93. Certain Vulgar Fractions can be exjjressed accurately as Decimals, 

Rvlb. Reduce the fraction to its lowest terms ; then place a dot 
after the numerator and affix cyphers for decimals ; divide by the de- 
nominator, as in division of decimals, and the quotient will be tho decimal 
roquired. 

Ex. 1. Convert J into a decimal. 

5L£0 

•0 

There is one decimal place in the dividend and none in the divisor ; 
therefore there is one decimal place in tlie quotient. 

Note, In reducing any such fraction as ^ or ^ to a decimal, we 
may proceed in «the same way as if we were reducing } ; taking care 
however in the result t« move the decimal point one place further to tho 
left for each cypher cut off. 

3 

3 *“ 


TIm'J 


% 
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for in fact, we divide by 6, and tben'1l>y 10, 100, icc^ according as the 
diiisor is 60, 600, &c. 


Ex. 2. 


Reduce iq to a decimal. 

16) 6*0000 (*3126 
48 


20 

10 


orthos, 16 



40 A = ’3126 

32 


80 

80 


3 3 

Ex. 3. Convert and into decimals. 

Now 612-8 64=^8 X 8 X 0 
8 3*000 

8 *376000 

G *046876000 
”*0068^376 

q q 

^**612 ^ to *005859376, and is equivalent to *00006869376. 

Ex. 4. Convert } + 3J + 2 ^ + into a decimal. 

J +3J + 23ftj 4- Ci^jr = 11 + 2 + b *•“ A + iVs* 

6 [3*0 8 I 1*000 4 I 9*00 

*125 2*26 

6 11 ^ .*. A = *226 

6 2*20 * 

6 ^*440 

•088 

therefore J = -6, > = *126, A= *226, ^ = *088 ; 

therefore the whole expression 

= 11 + *6+ *125 + *226 + -OBB* 

« 12 * 03 a 
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Ex. XXIX. 

]. Reduce to decimals : 

( 1 ) 

(2) tJu* 

(3) J ^ l i riir I 

2. Reduce to decimals : 

(1) 3|of*> (2) i + l + ft + A* (3) rfrX-0064. 

(4) S + -081- (6) i + J-i- (C) 

(7) (8) 6,f^ + -75ofJof7i. 

(0) Su'j+A'li+oMJff+J- 

Note. 10 is sometimes called the first power of 10, 

10 X 10 second power of 10, 

10 X 1 0 X 10 third imcer of 10, 

10 X 10 X 10 X 10 X 10 fifth power of 10, 

aod so on ; similarly of other numbers. 

94. We have seen that, in order to convert a vulgar fraction into a 
decimal, after reducing the fraction to its lowest terms and affixing 
cyphers to the numerator, we have in fact to divide 10, or some multiple 
of 10 or of Its powers, by tlie denominator of the fraction : now lOs 2 x 5, 
and these are the only factors into which 10 can he broken up ; therefore, 
when the fraction is in its lowest terms, if the denominator bo not 
composed solely of the factors 2 and 5, or one of them, or of powers of 2 
and 5, or one of them, then the division of the numerator by the 
denominator w'ill never terminate. Decimals of this kind, that is, which 
never terminate, are called indeterminate decimals, and they are also 
c£illcd Circulating, Uf.pcatino, or Recurring Decimaix, from the fact 
that when a dqpimal does not terminate, the same figures must como 
round again, or recur, ar be repeated : for since we always affix the same 
figure to the dividend, namely a cypher, whenever any former remainder 
recurs, tltt quotient will also recur. Now when wc divide by any 
number, the remainder must always be less than that number, and 
therefore some remainder must recur before we have obtained a number 
of remainders equal to the number of units in the divisor. 

85. Purr CircSuatino Decimau are those which recur from the 
bea^nning : thus *3833..., '272727 **<f are pure circulating decimals. 
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Mixed Circvlatino Decimals are those which do not begin to recur, 
till after a certain number of hgfurcs. 

Thus *128888 , *0113636 , are mixed circulating decimals. 

The circulating part, or the part which is repeated, is called the 
Period or Repbtend. 

Pure and mixed circulating decimals are generally written down only 
to the end of the first period, a dot being placed over the first and last 


figures of that period. 

Thus *3 represents the pure circulating decimal *333 .. 

•36 *3636... 

•(539 *639639 .. 


*138 mixed *1388... 

•0113(5 •0113636... 


96. Pure Circutating Decimals mag he converted into their equivalent 
Vulgar Fractions by the following Rule, 

Rule. Make the period or repetend the numerator of the fraction, 
and for the denominator put down as many nines ns there are figure.^ in 
the period or repetend ; this fraction, reduced to its lowest terms, will be 
the fraction required. 

Note, The fraction is only reduced to its lowest terms for the sake of 
exhibiting it in its simplest form. It is not of course actually necessary 
so to reduce it. 


Exs. Reduce the following pure circulating decimals, 
•867142, to their respective equivalent vulgar fractions. 
Proceeding by the Rule given above. 


•3 = 
•27-- 
*(157142 


3_1 
9 3’ 

3 

99 11 

857142 
'' 999999 


9hm 
lllli: 
6:^16873 
7 X 16873 


6 

7" 


•i. 


truth qf these result* eriH appear from the following consideratima. 
Let the circulating decimal *3383... be represented by a symbol sr; 
then 4 p=*3333... 
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therefore 10 times « = 10 times *8333... 

==3*3333... (Art. 86). 

Now 10 times diminished by 1 time will leave 9 times 
and 3*3333. . . - *3333 = 3*3J133. .. 

- *3333... 

==3 

or 0 times x=3; 

therefore 1 time x, that is .r or *3333. . . = } = J. 

Next, let the circulating decimal *2727*.. be i-cprcsented by x. 

Then, 

x= *272727... 

Jiere, since there are two figures in each period, we multiply by 100, and 
we have 

100 times x= 100 times *2727... 

= 27*2727... (Art. 86). 

Therefore 100 times x, diminished by 1 time x, will bo equal to 
27*2727... -*2727... 
or 99 times x = 27; 

27 3 

therefore x or *2727 • • • “ 99 ~ j*] * 

Next, let the recurring decimal *857142 be represented by x. 

Then, x= *057142857142... 

here since there are six figures in each i)orio(l, we multiply by 1000000 
and we have 

1000000 times x= 1000000 times *857142... 

= 857142*857142...; 

therefore 999999 x =857142, 

857242^ 

which fraction, reduced to its lowest terms, = =. 

7 

Note 1. The object in each case is to multiply the recurring decimal 
by such a j^ow'er of 10, as will bring out the period a whole number. 

Note 2. The powers of numbers are often expressed by placing a 
smalt figure (equivalent to the number of factors and called tlie index or 
xxpmrENT of the power) at the right hand of the number, a little above 
the line. 
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Thus 10 K 10^ or the Hcond power of 10 is expressed by 10*, 


10 X 10 X 10, 6r the third power of 10 10*, 

10 X 10 X 10 X 10 X 10, or the fifth power of 10 10^, 

and so on. 


07. Mixed Circulating Decimals may be converted into their equivalent 
Vulgar Fractions by the following Rule, 

Rule. Subtract the figures which do not circulate from the figures 
taken to the end of the first period, os if both were whole numbers; make 
the result the numerator; and write down as many nines as there are 
figures in the circulating part, followed by as many zeros as there ore 
figures in the non-circulating part, for the denominator. 

£xs. Reduce the following mixed circulating Decimals, *14, *0138, 
*2418, to their respective equivalent vulgar fractions. 

Proceeding by the Rule given above, 


90 00 


•0138 


in8-13_ 125 
^ “ 9000 

= 3o» hi its lowest terms^ 

i A 


•2418== 


2418-2^2416 
9990 9990 

^121^ 
”4995’ 


The truth gf these results wiU appear from the following considerations. 

Let the mixed circulating decimal be represented by x in each of the 
above cases. 

First, let 4P = ‘1444... 

If, by multiplication, wc change the decimal in such a manner that 
the non-circulating part is rendered a whole number, also change it 
so that the non-circulating and circulating part** to the end of the first 
period are rendered a vrhole number, and then subtract the first result 
from the second, wo shall get rid of the circulating part Thus, multi- 
plying first by 10 to get the 1 out as a whole number, and then by 100 to 
get the 14 out as a whole number, we have 

10 times a=10 times *1444... 

= 1*444... 

100 times «« 14*444... ; 



CIROULATING DXOIMALS, 


T9 


therefore 100 times 10 times s 

= 14*444... -1-444..- 
or 90 tiroes x= 14*444... 

- 1*444... 

= 13 

therefore ^“90* 

Nex^lot 4r = *013880... 

Here there arc three places in the non-reourring parti and one in the 
recurring part ; therefore multiplying first by 1000| and then by 10000, 
we have 

1000 times jr=1000 x *018888... 

= 13-8888..., 

and 10000 times « = 138*8888... ; 

therefore subtracting, as before, 

9000 times jr = 138-13 
= 125; 

r 125 

therefore 

1 

*" 72 * 

Next, let 4 r = *2418418... 

Now we have one place in the non-recurring part, and three places in 
the recurring part ; therefore multiplying first by 10, and then by 10000, 
we liave 

10 times x= 2*418418... 

10000 times 4? = 2418*418418...; 
therefore ^ 9990 times s = 2418 — 2 

=2416; 

2416 

“&9S' 


therefore 
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Ex. XXX. 

1. Reduce the foUovring vulgar f^tions and mixed numben to 
circulating decimals : 

(!)«;*;*;?• (2) i5 ; JfS ; if ; 

(3) mhi 7m; (4) 24rfig; 17^; 

2. Find the vulgar fractions equivalent to the recurring decimals ; 

(1) 7 ; -07 ; *227. (2) *583 ; 136 ; *263. 

(3) -OOisS ; 3 024 ; ‘01230. (4) 742067 ; •397916; *382142867. 

(6) -307002; ‘6307692 ; 2‘7867l4i (6) *342763; -08132132; 8*02063. 

(7) 86*60806 ; 3 6428671 ; 127 00022095. 

08. Tile value of the circulating dmmal ‘990... is found by Art. (96) 
to be y or 1 ; but since the difference between 1 and *9=1, between 1 and 
*99= -01, between 1 and *999 = *001, &c., it appears that however far we 
continue the recurring decimal, it can never at any stage be actually = 1, 
But the recurring decimal is considered =1, because the difference 
between 1 and *99... becomes less and less, the more figures we take in 
the decimal, which thus, in fact, approaches nearer to 1 than by any 
difference that can be assigned. 

In like manner, it is in this sense that any vulgar fmetion can be said 
to be the value of a circulating decimal ; because tliei’e is no assignable 
difference between their values. 

09. In aritlmietical operations, where circulating decimals are con- 
cerned, and the result is only required to be true to a certain number of 
decimal places, it will bo sufficient to carry on the circulating part to two 
or three decimal places more than the number required : taking care that 
the last figure retained be increased by 1, if Uie succeeding figure bo 6, or 
greater than 6 ; because, for instance, if we have the mixed decimal ‘6288, 
and stop at *628, it is cleai* that *028 is less, and *629 is greater than the 
true value of the decimal : bat *628 Is less than the true value by *000888,... 
and *629 is greater than the true value *000111... 

Now *000111... is less than -000888... 

Therefore *620 is nearer the true value than *628. 

£x. 1. Add together *33, *0432, 2*3^, so as to ho correct to 5 plaost 
of decimals. 

•3S33333 

•0432432 

2*3464646 


27220811 


Am. 2*72206. 
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£x. 2. Subtract *29ld fixmx *080580, so oa to be correct to 5 places of 
dociiuals. 

•0805830 

*291CG(;7 

•G07910C -00701. 

NoU* This method may ha advantageously ajtplicd in the Addition 
and Subtraction of circulating decimals. In the Multiplication and Divi- 
sion, however, of cirauluting decimals it is always prcferablo to reduce 
the circulating decimals to V’ulgar Fractions, and having found the pro- 
duct or quotient as a Vulgar Fraction, then, if necessary, to reilucc the 
result to a decimal. 


Ex. XX.Kl. 

(1) Find the vtilue (correct to G i>lace3 of decimals) of 

1. 2'418 + m6 + 3000 + -7354 + 240-12. 

2. 234-G + 9028 + *01 23450780 + ‘OO 1 1 f 450. 

a G*45 - *3 ; and 7 72. - G'045 ; and 300 - *04724. 

(2) Express the sum of ij^g, and and the diilcrcnce of 18^^^ 
and 4^^, as recurring decimals. 

(3) Multiply 

1. 2*3 by 5 G ; *7575 by *30(3. 2. *400 by 02 ; 825 by *30. 

3. 7*52 by 48*3 i 3G8 by -0. 4. 3145 by *4207; 20^ by *84. 

(4) Divide 

1. 105*02 by 4 ; *37502 by *05. 2. 54 by *17 ; 13*2 by 5 0. 

a 411*3510 by 50*7045 ; 2*1G50.3 by *(^4; *0550003 by 48*70. 


Ex. XXXII. 

MUeellaneojis Questions and ExampUit on Arts, (80 — 90). 

# I. 

(1 ) Define a Decimal ; and shew how its value Is aficctod by affixing 
and prefixing cyphers. Reduce *0025, and 3*14150 to frnctione; and cx« 
press the diifercncc between 20|*|^ and 17fy as a decimal. 

(2) Find the value of 10J+ 1 4-^ both by vulgar fractions, 
and by decimals ; and shew that the results coincide. 

(3) Find the euiiif difference, product, and quotient of 573*005 and 
00(^54 ; and of 1*015 and *01015, and prove the truth of each resulL 

0 
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(4) If a vulgar fraction, being oonyerted Into a decimal, do not 
tenninate, prove iliat it must recur. What must be the limit to the 
number of figures in the recurring part? Is convertible into a 
terminating decimal ? 

(6) Simplify 1. 2i + 72J+316i + 2-875. 2. •02C649^2H. 

' my 

Divide 91M3 by 87 fid. 


3. 

(C) Divide . 
1*0^14285. 


reduce the quotient to the form 


II. 

(1) Write down in a decimal form seven hundred thousand four 
hundred and nine billiontlis. Express 12*1845 as a fraction, and 

us a decimal. 

(2) State the effect as regards the decimal point of multiplying and 
dividing a decimal by any given power of 10. Write down in words the 
moaning of 807008*405000 ; multiply it by 1000, and also divide it by 
1000 ; and write down the meaning of each result in words. 

(8) What decimal multiplied by 125 will give the sum of 
•00375 and 2*4(i ? 

(4) Multiply 1*05 by 10*5 ; and reduce the result to a fraction in its 

lowest terms. Divide -8727580 by 1620 ; find the value of ; 

reduce ^ to a decimal. 

(5) Simplify, expressing each result in a decimal form, 

miimofSJ- 2. (24 + C)-(3.}~j). 

^ 7*375 + /-^* 23J05 4- lj/(y^(j + 5^ (^ + 2*000875. 

(6) Find a nuin1)cr which multiplied into 8132*458 will give a pro- 
duct wliich differs only in the 7th decimal place from 7823*6572. 


III. t 

(1) Divide 684-1197 by 1200*21, and also by *0120021 ; and 504*27 by 
*047 to three places of decimals, and explain fully how the position of the 
decimal point is determined in each of the quotients. 

(2) Simplify, expressing each result in a fractional and decimal formi 

^015x2*1 ^ 84- -04 

-033 * ^ 
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Wliat is meant by a * Recurring Decimal' ? What kind of vulgar 
firactiona produce such decimals I State the rules for reducing any re* 
curring decimal to a vulgar fraction. Multiply 5*81 by *4588^ and divide 
1*13 by *000132. Is reducible to a recurring decimal 1 

(4) Shew that if 2]^, 3^^, 4^^ be added together, (1) as frac- 
tions, and (2) as decimals, the results coincide. 

(5) A man walked in 4 days GO miles ; in each of the three first days 
he walked an equal distance, in the fourth day ho walked 13*95 miles; 
find the amount of his daily walking. 

(6) A person has *1875 part of a mine, he sells *17 part of his share; 
what fractional part of the mine has ho still left ? 


IV. 

(1) State the Rules for the Addition and Subtraction of decimals. 
Add together 1*23, *123, *0123, *00123, and 12.3 ; and find the vulgar frac- 
tion corresponding to the result. Find the fraction equivalent to 31*457457, 
and subtract it from the fraction 

(2) Write down in figures the number, three millions six thousand 
and five. Also write down in words the signification of the same figures 
when the last is marked off as a decimal. 

(3) Compare the values of 6 x *05, 1*5 x *75, and 2*025 -i- 5. 

(4) Find the product of *0147147 by *333; and the quotients of 
•12693 Iqt 10-59 ; of 132790 by -243 : of -014004 by 0^%; of 01061 by 
3-05 ; and of 6106-1 by 303000. 

(5) Shew that the decimal *00437532 is more nearly represented by 
*90^ than by *90437 ,* and find the value of 

i3“3TP‘'’6T6*“ 7x3' “SS 

accurately to 5 places of decimals. 

(6) A person *sold *15 of an estate to one person, and then ^ of the 
remainder to another pefson. What part of the estate did he still retain ? 

• V. 

(1) Express |fif, and also the product of 3| and 

(31- 1; off as decimals. 

(2) Simplify ^ 

4’255x*032 

*00016 ' 


L 
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a (^f of35}-3J) + (2*5G25 + 7J). 4. •m-rl-78x-^-r *072. 

(3) State at length the advantages which decimals possess over vulgar 
fractions ; what disadvantages have they ? 

Shew whetlier Sf or is nearer to the number 3*14159. 

(4) Find the value of 1 + ^ + o + ^ places of 

(IcdmaU ; and aliio of 

1 / 3 1 3x4x5 1 \ 

lO'^'v 10‘‘''lx2x3’‘i0®y 

expressing it (1) fis a decimal^ and (2) as a fraction. 

(5) Find the Earth's cquaioreal diameter in miles, supposing the 
Sun's diameter, which is 111*454 times as great as the equatoreal diameter 
of the Earth, to be 883345 miles. 

(6) In what sense is a vulgar fraction said to Ije the value of a recur- 
ring decimal 1 Explain how a sufficient degree of accuracy may be ob- 
tained in the addition and subtraction of circulating decimals to any given 
number of decimal places, vvitbout converting the decimals into fractions. 

Ex. Find the sum of *12^ 4*163, and 9‘457, correct to 5 places of 
decimals. 

VI. 

(1) Prove the Rule for Multiplication of decimals by means of 
the example 404*04 multiplied by *030303. Multii)ly *345 by ; and 

divide •04813489963 by *6593, and by *006593. 

(2) Explain the meaning of 7*, and 7^ ; and find w*hat vulgar fraction 
is equivalent to the sum of 20*5 and 2*05 di\iiled by the difference. 

(3) Reduce to their lowest terms , and • 

, (4) = 

0.1 . 

7 + ^^=3*14159 nearly. » 

Reduce *1293131 to its equivalent vulgar fraction. 

(5) What decimal added to the sum of 1^, {> and }} wiU make tlio 
•um total equal to 31 

(6) The quotient being 2^ and the divisor *15, find the dividend 
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CONCRETE NUMBERS. 

TABLES. 

100. Our operations hitherto have been carried on with ro^?ard only 
to abstract numbers, or Concrete mimlicrs of one denomination. It is 
evident that If concrete mimlMjrs were all of one denomination; if, for 
instance, shillings were the only units of money, yards of length, years 
of time, and so on, such numbers would subject to the common rules 
for abstract numbers. Again, if the concrc?te numbers were of ditlerent 
denominations, and those denominations differed from each otlier by 10 
or multiples of 10, then all oj)crations with such concrete numbers could 
be carried on by the rules which have been given fi>r Decimals. Hut 
g(‘nemlly with concrete numbers such a ndation does not hold between 
the different denominations, and therefore it is necessary to commit to 
memoi'y tables, which connect the different units of money togetlier, the 
different units of length together, the different units of time together, 
and so on. 

We shall now put down some of the most useful of these tables, wilb 
a few brief remarks on each. 

TABLE OF MONKV. 

2 Farthings make 1 Ilalf-penny. 

2 Half-pence 1 Penny. 

12 Pence 1 Shilling. 

20 Shillings 1 Pound. 

Pounds, shillings, iR?ncc, and farthings were frirmerly denoted by 

s, d, and q rcsj>cctivcly, these letters being the first letters of the 
Latin words /f6ra, toliduHf denariug, and quadrant, the Latin names of 
certain Homan coins or sums of money. £, m, d are still the abbreviated 
forms for pounds, shillings, and pence respectively; but annexed to 
pence denotes I farthing, i denotes a lialf-penny, f denotes three faiw 
things; shewing thaPone farthing, two farthings, and three farthings 
are respectively Jth, Jths or J, and Jths of the concrete unit, one penny* 
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The following coins are at present In oonunon use in Englaiid f 

Copper Coifie. 

A Farthing, the coin of least value* 

A Half-penny =2 Farthings. 

A Penny =4 Farthings. 

Silver Coins, 

Threepenny-piece =3 Pence. 

Fourpenny-picce =4 Pence. 

A Sixpence = 6 Pence. 

A Shilling = 12 Pence. 

A Florin =2 Shillings. 

A Half-Crown ....=2 Shillings and 6 Pence. 

A Crown =5 Shillings 

Gold Coins, 

A Half-Sovereign 5= 10 Shillings. 

A Sovereign ~20 Shillings. 

Tho following coins have been in use at various periods in England, 
but with the exception of the hrst two, which are used under differeat 
names, they are now obsolete : 


Si/tfer Coins, 



A Groat 

= 4 Pence, 


A Tester 

" C Pence. 


Gold Coins, 




£ 


d 

A Noble 

0 

n 

0 

An Angel .... 

0 

10 

0 

A Half-Guinea... = 0 

10 

0 

A Mark or Merk -O 

13 

4 

A Guinea .... 



1 

• 0 

A Carolus.... 

-1 

3 

0 

A Jacobus.... 


5 

0 

A Moidore . 

r=l 

7 

0 


Note, The office at which coin is made and stamped, so as to pass or 
become current for legal money, is called the Aftnf. 

The standard of gold coin in this kingdom is 22 ports of pure gold and 
2 parts of copprr, melted together. From a pound Troy of standard 
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gold there ere coined at the Mint 46|} eovereigns, or £46. lit* 6d. : theTo> 
ibre the Mint price of gold is ^ of £46. 14#. (k/. or £3. 17t< 10|d. |)er 
ounce standard, (12 ounces Troy=l pound Troy). 

The itandara of silver coin is 37 parts of pure eilt^r and 3 parts of 
copper. From a pound I'roy of standard silver are coined 66 shillings. 
Therefore the Mint price of silver Is Ss. Qd, per ounce standard. 

In the copper coinage, 24 pence are coined from 1 |)ound Avoirdupois 
of copper. Therefore 1 penny should weigh ^^th of a pound Avoirdupois. 

The Cfljpper coinage is not, according to the present law, a tendir 
for more than 12d. ; nor is the silver coinage for more than 40r i the 
pold coinage being the standard of this country. 


MBASUBES OF WEIGHT. 

TABLE OF TROY WEIGHT. 

101. This table derives its name probably from Troyes in Franco, 
the £nt dty in Europe where it was adopted. It seems to have been 
brought thither from Egypt, It has also iyecn derived from Troy^novant, 
the monkish name for London, It is used in weighing gold, sliver, 
diamonds, and other articles of a costly nature ; also in detenniniug 
specific gravities ; and generally in philosophical investigations. 

The different units are grains (written grs.), pennyweights (dwts.), 
ounces ( 02 .), and pounds (lbs. or lbs.), and they are connected thus : 

24 Grains make 1 Pennyweight ... 1 dwt. 

20 Pennyweights 1 Ounce 1 oz. 

12 Ounces 1 Pound 1 lb. or 11». 

Note 1. As the origin of w'cights, a grain of wheat was taken from 
the middle of tht ear, and being well dried, was used us a weight, aiul 
called ‘a prom.' • 

Note 2. Diamonds and other precious stones are weighed by ' Carats,* 
each carat Veighing about grains. The term * carat ' applied to gold 
has a relative meaning only ; any quantity of pure gold, or of gold 
alloyed with some other metal, being supposed to l>e divided into 24 
equal parts (carats) ; if the gold be pure, it is said to lie 24 carats fine ; 
if 22 parts be pure gold and 2 ports alloy, it is said to be 22 carats fine. 

Standard gold is 22 carats fine : jewellers' gold is 16 carats fine. 
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TABLE OF APOTHECARIES* WETdHT. 

102. Apothecaries' weight only differs from Troy weight in the 
subdivisions of the pound, which is the same in both. This table is 
used in mixing medicines. The different units are grains (grs.), scruples 
(3), drams (3), ounces (J), pounds (lbs. or lbs.), and they are connected 
thus t 

20 Grains... make 1 Scruple ... 1 sc. or 1 g. 

S Scruples 1 Dram 1 dr. or 1 3. 

0 Orams 1 Ounce .... 1 oz. or 1 

12 Ounces 1 Pound .... 1 lb. or lb. 


TABLE OF AVOIRDUPOIS WEIGHT. 

103. Avoirdupois weight derives its name from Avoirs (goods or 
chattels, and raids (weight). It is used in weighing all heavy articles, 
wJiich are coarse and drossy, or subject to waste, os butter, meat, nnd the 
like, and all objects of (commerce, with the exception of medicines, gold, 
silver, and some precious stones. 'J'hc diffei*ent units arc drams (drs.), 
ounces (oE.), pounds (lbs.), quarters (qrs.), hundredweights (cwts.), tons 
(tons), nnd they arc connected thus ; 

IG Drains make 1 Ounce 1 oz. 

10 Ounces 1 Pound 1 Ib. 

20 Pounds 1 Quarter 1 qr. 

4 Quarters 1 Hundredweight... 1 cwt. 

20 Hundredweights 1 Ton , 1 Ton. 

In general, 1 Stone (1 8t.)~-14lb8. Avoirdupois, but for butchers' 
meat or fish, 1 Stone =8 lbs. ; 1 Firkin of Batter =66 lbs.; 1 Fodder of 
Lead = 19 J cwt, ; 1 Great Pound of Silk = 24 ounces 1 Pack of Wool 
= 240 pounds. * 

1 lb. Avoirdupob weighs 7000 grains Troy ; 

1 lb. Troy weighs 67G0 grains Troy ; 
tlicreforo 1 lb. Avoirdupois =(¥^8 ^ Troy 

=J^gofl lh.Troy 
of i lb. Troy 

* »14 oz. 11 dwt. Troy 

■■1 lb. 2 oz. 11 dwt. 16 grs, Troy. 
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MEASURES OF LENOm 

TABLE OF LINEAL MEASURE, 


104. In this measure, which is used to measure distanoce, lengths 
breadths, heights, depths, and the like, of places or tilings : 

3 Barley-corns (in length) make 1 Inch, which Is written 1 in. 


12 Inches 


. 1 ft. 

3 Feet 

1 Yard, 

. 1 yd. 

C Feet 


. 1 fth. 

Yards 


. 1 po. 

40 Poles 


. 1 fur. 

0 FurlongH 

1 Mile, 

. 1 111. 

3 Miles 


. 1 lea. 

09 J Miles 


. 1 deg. or 1", 


Note, A grain of Barley, or a Barley-corn, is supposed to have been 
the original element of Lineal Measure. 

The following mcvxsureracnts may bo added, as useful in certain 
cases: 


4 Inches make 1 Hand (used in measuring horses), 

22 Yards make 1 Chain ) , . . i j 

T • 1 1 ^ { used m measuring land, 

100 Links make 1 Cvhain j 

a Palm — 3 inches, a Span-- 9 inches, a (^ibit -- 18 inches, 
a Pace -6 feet, 1 Geographical Mile - fl*^)**’ of a degree, 
a Line^i^*** of an inch. 


• TABLE OF CLOTH MEASURE. 

m 

10i5. In this measure, whicli is used by linen and woollen drapers ; 

* 2J Inches make 1 Nail. 

4 Nails 1 Quarter ... 1 qr. 

4 Quarters ... 1 Yard 1 yd. 

5 Quarters ... 1 English £11. 

Charters ... 1 French £11. 

3 Quarters ... 1 Flemish Ell. 
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MEASURES OF SURFACE. 

TABLE OF SQUARE MEASURE. 

100. This measure is used to measure all kinds of superficies* such as 
land, paving, flooring, in fact everything in which length and breadth are 
to be taken into account. 

Drp. a square is a four-sided figure, whose sides are equal, each 
side being perpendicular to the adjacent sides. 

A square inch is a square, each of whose sides is an inch in lengUi ; a 
square yard is a square, each of whose sides is a yard in length. 

144 Square Inches make 1 Square Foot...l sq. ft. or 1 ft. 

0 Square Feet 1 Square Yard... 1 sq. yd. or 1 yd. 

SO} Square Yards 1 Square Pole...l sq. po. or 1 po. 

40 Square Poles 1 Square Rood 1 ro. 

4 Roods 1 Acre 1 ac. 

25000 Square Links =1 Rood. 

100000 =1 Acre. 

10 Square Chains— 1 Acre. 

JVbfe. This table is formed from the tabic for lineal measure, by 
multiplying each lineal dimension by itself. 

The truth of the above table will appear from the following coneidera* 
tiojis. 

Suppose AB and AC to be lineal yards placed perpendicular to each 
other. 

Then by definition A BCD is a square yard. If AE, ^ * f. 

JSFt FBf AG, GH, //C--1 lineal foot each, it appears ^ 
from the figure tliat there ait 0 squares in tlic squard ! 4 A 
yard, and that each square is 1 square foot. *’ 

The same explanation holds good of the other di* 
mensions. * 

The following measurements may bo added : 

A Rod of Brickwork = 272} Square Feet. 

{The work ie euppoeed to be 14 in., or rather mofi than a brkk’^nel^ 
hay, thick.) 
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A Square of Flooring ~ 100 Square Feet 

A Yard of Land =30 Acres. 

A Hide of Land = 100 Acres. 

MEASURES OF SOLIDITY. 

TABLE OF SOLID OR CUBIC MEASURE. 

107. This measui’o is used to measure uU kinds of solids, or Rgurea 
which consist of three dimensions, length, breadth, and depth or thick- 
ness. 

Def. a cube is a solid figure contained by six equal squares ; for 
instance, a die is a cube. 

A cubic inch is a cube whoso side is a square inch. 

A cubic yard square yard. 

12 X 12 X 12 or 1728 cubic inches make 1 cubic foot. 

3 X 3 X 3 nr 27 cubic feet 1 cubic yard. 

NoU, This table is formed from the table for lineal measure by 
multiplying each lineal dimension by itself twice. 

The truth of the above table will appear from the following coneidera* 
Hone, 

If AB, AC, and AD lie perpendicular to each other, and each of them 
a lineal yard in length, then the figure DE 
is a cubic yard. 

Suppose DH a lineal foot, mdrllKLM 
a plane drawn parallel to sitlc 

By last table there are 9 square feet in 
side DC, There will therefore bo 9 cubic 
feet in the solid figure DL, 

Similarly if another lineal foot HN 
were taken, and a plane AO were drawn 
parallel to //L,* there would lie 9 cubic 
feet contained in the solfU figure llO. 

Similarly, there would lie 0 cubic feet in the solid figure NE, 

Theref(fi«, there are 27 cubic feet in the solid figure DE, or in 
1 cubic yard. 

The following measurements may be added ; 

A Load of rough Timber = 40 cubic feet 
A Loaf of squared Timber=fi0 cubic feet 
A Ton of Shipping s42 cubic fset 
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MEASTTRES OF CAPACITY. 

TABLE OF WINE MEASURE. 

108. In this measure, hy which wines and all liquids, with the 
exception of malt liquors and water, are measured : 


4 Gills make 1 Pint 

.. 1 pt. 

2 Pints .... 

. . 1 Quart 

.. 1 qt. 

4 Quarts ... 

. 1 Gallon 

.. 1 gal. 

10 Gallons.. 

. 1 Anker 

.. 1 ank. 

18 Gallons.. 

. 1 Runlet . ... 

.. 1 nin. 

42 Gallons . . 

. 1 Ticrcc 

.. 1 tier. 

2 Tierces. . 

. 1 Puncheon .. 

.. 1 pun. 

08 Gallons.. 

. 1 Hogshead . 

.. 1 hhd. 

2 Hogsheads 1 Pipe 

... 1 pipe. 

2 Pipes ... 

.. 1 Tun 

... 1 tun. 


TABLE OF ALE AND BEER MEASURE. 

100. In this measure, hy which all malt liquoi-s and water are 
measured : 

2 Pints inahc 1 Quart .... 1 qt. 

4 Quarts 1 Gallon .... 1 ^?al. 

0 Gallons 1 Firkin .... 1 fir. 

18 Gallons 1 Kilderkin 1 kil. 

80 Gallons 1 Barrel ... 1 bar. 

IJ Barrels or 64 Gallons .. 1 Hogshead 1 hlid. 

2 Hogsheads 1 Butt 1 butt. 

2 Butts 1 Tun 1 tun. 

TABLE OF CORN OR DRY MEASURE. 

110. In this measure, by which all dry commodities, as com, and 
the like, which are not usually heai>od al>ove the measure, are measured : 

2 Quarts make I Pottle 1 pot. 

2 Pottles 1 Gallon .^.... 1 gal, 

2 Gallons 1 Peck 1 pk. 

4 Pecks 1 Bushel 1 bus, • 

2 Bushels 1 Strike 1 str. 

4 Bushels 1 Coomb I coomh. 

2 Coombs or 8 Bushels 1 Quarter ... Iqr. 

6 Quarters I Load F. 1 load. 

2 Loads or 10 Quarters...! Last 1 last 
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111. In this mcasuiv, ^vhich is not much used now^ as coals arc sold 
by weight : 

4 Pecks make 1 Bushel. 

3 Bushels 1 Sack. 

3G Bushels 1 Chaldron. 

MEASURES OF NUMBER 

TABLE OF NUMBER. 

112. 12 Units make 1 Dozen. 

12 Dozen 1 Gross. 

20 Units 1 Score. 

120 Units 1 Long hundred. 

24 Sheets of Paper 1 Quire. 

20 Quires 1 Ucain. 

10 Beams 1 Bale. 

MEASURES OF TIME. 

TABLE OF TIME. 

113. 1 Second is written thus 1". 


00 Seconds make 1 Minute 

1'. 

00 Minutes ... 

... 1 Hour 


24 Hours 

.... 1 Day 


7 Days 

... 1 Week 

1 wk. 


A year Is divided into 12 months^ called Calendar Months, the num- 
ber of days in each of which are easily remembered by means of the 
following lines : 

Thirty days hath September^ 

* April, June, and November: 

Febfuary has tweniy>eight alone, 

And all the rest have thirty-one; 

• But leap-year coming once in four, 

February then has one day mure. 

^ A day, or rather a mean eolar day, which is divided into 24 equal 
portions, called mean tolar hourt, is the standard unit for tlie measure- 
ment of time, and it^ the mean or average time which elapees between 
two locoeMiTe transits of the Son across the meridian of any place. 



94 


ARITHMETIC. 


The time between the Sun's leaving a certain point in the EeRpHe 
and its return to that point consists of 3^*242218 mean eolar days, or 
86ff days^ 5 hours, 48 minutes, 47^ seconds, very nearly, and is called a 
solar year. Therefore the civil or common year, which contains 866 days, 
is about }th of a day less than the solar year ,* and this error would of 
course in time be very considerable, and cause great confusion. 

Julius Ctpsar, in order to correct this error, enacted that every 4th 
year should consist of 366 days ; this was called Leap or Bissextile year. 
In that year Februaiy had 29 days, the extra day being called ' the 
Intercalary* day. 

But the solar year contains 365*242218 days, and the Julian year 
contains 365*25 or 365} days. 

Now 365*25 - 365*242218 = *007782. 

Therefore in one year, taken according to the Julian calculation, the 
Sun would have returned to the same place in the Ecliptic *007782 of a 
day before the end of the Julian year. 

Therefore in 400 years the Sun would have come to the same place 
in the Ecliptic *007782 x 400 or 3*1128 days before the end of the Julian 
year; and in 1257 years would have come to the same place, *007782 x 1257 
or 0*7810, or about 10 days before the end of the Julian year. Accord- 
ingly, the vernal equinox which, in the year 325 at the council of Nice, 
fell on the 2l8t of March, in the year 1582 (that is, 1257 years later) 
happened on the 11th of March ; therefore Pope Gregory caused 10 days 
to be omitted in that year, making tho 15th of October immediately 
succeed the 4th, so that in the next year the vernal equinox again fell 
on tho 2l8t of March ; and to prevent the recurrence of the error, ordered 
that for the future in every 400 years, 3 of the leap years should be 
omitted, viz. those which complete a century, the numbers expressing 
which century, are not divisible by 4 ; thus IGOO and 2000 are leap yean, 
because 16 and 20 are exactly divisible by 4 ; but 1700, 1800, and 1900 
are not leap years, because 17, 18, and 19 are not cxactiy divisible by 4. 

This Gregorian style, wliich is called the style, was adopted in 
England on the 2nd of September 1752, when the error amounted to 
II days. « 

The Julian calculation is called the old style: thus Old Michaelmas 
and Old Christmas take place 12 days after New Michaelmas and New 
Christinas. 

In Ruflda, they still calculate according to thS oM style, but in the 
other countries of Europe the new style is used. Sir Harris Nicolas in 
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hb Cbxonology gives the dates at which the new style was adopted in 
different countries. Of course it was almost immediately adopted by 
most of the Roman Catholic courts of Europe. 

TABLE OF ANGULAR MEASURE. 

114. 1 Second is written 1 sec, or 1". 

60 Seconds make 1 Minute 1 min. or 1'. 

60 Minutes ....... 1 Degree 1 deg. or 1*. 

90 Degrees 1 Right Angle... 1 rt. ang. or 90*. 

The circumference of every circle is considered to bo divided into 
960 equal parts, each of which is often called a degree, os it subtends an 
angie of 1® at the centre of the circle. 

115. An Act of Parliament **Fon Ascertaining and Establishino 
Uniformity op Weights and MKAsirnKs,*" in this kingdom, came into 
operation on the first of January, 1820. 

It is thereby cimetod. 

First; that tlie brass Standard Yard of 1760, then in custody of the 
Clerk of the House of Commons, shall be the Imperial Standard Yard, 
(the brass being at the temi>erature of 62® by Fahrenheit’s thermometer) ; 
and that this Imperial Standard Yard shall be the unit or only standard 
measure of extension, wherefrom or whereby all other measures of ex- 
tension whatsoever, whether tlic same be lineal, superficial, or solid, shall 
be divided, computed, and ascertained ; and that the thirty-sixth part of 
this yard sliall be an Inch. 

Now the length of a Pendulum vibrating seconds in the latitude of 
London, in a vacuum, and at tho level of the sea, is found to be 89*1999 
such inches, t. e, 99 such iuchc^s and 1999 ten- thousandths of another 
such inch. 

This affords the means of recovering the Imperial Standard Yard 
^ould it be lost^ In fact, the brass Standard Yard of 1700 was de* 
stroyed or rendered useless by the fire at the House of Commons in 
1834. 

Secondly^: That the brass weig/U of one Pound Troy of the year 1758, 
then in the custody of the same officer, shall continue the unit or Stand- 
urd Measure qf Weight, from which all other weights sliall be derived^ 
computed and ascertained ; that 6700 grains sliall be contained in the 
Imperial Standard Ti%y Pound, and 7000 such grains in the Avoirdupoii 
Pound. 
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Now the weight of a eudte inch of distilled water is 252*466 grains 
Twy, the barometer being at 30 inches and the thermometer at 62”. 
This affords the means of recovering the Imperial Standard Pound should 
it be lost. In fact^ the brass weight of 1758 was destroyed or lost at the 
obove-mentioned Are. 

Thirdly; That the Standard Measure of Capacity for Liquids and 
Dry Goods shall bo ''the Imperial Standard Gallon f containing 10 
Pounds Avoirdupois weight of distilled water, weighed in air at a tem- 
perature of 62® Fahrenheit's thermometer, and the barometer being at 
30 inches. 

Now this weight fills 277'274 cubic inches, therefore the Imperial 
Standard Gallon contains 277*274 cubic inches. 

The Imperial Bushel, consisting of eight gallons, will consequently bo 
2218192 cubic inches. 


REDUCTION. 

116. Reduction is the method of expressing numbers of a superior 
denomination in units of a lower denomination, and conversely. Thus 
£1 is of the same value as 240d., and £21 as 5040(/., and conversely ; 
and the process, by which we ascertain this to be so, is termed Be^ 
duction. 

First, To ejppress a number of a higher denomination in units of a 
lower denomination. 

Rule. Multiply the number of the highest denomination in the 
proposed quantity by the number of units of the next lower denomina- 
tion contained In one unit of the highest, and to the product add the 
number of that lower denomination, if there be any in the proposed 
quantity ; repeat tills process for each succeeding denomination till the 
required one is arrived at.** 

Ex. 1. How many pence are there in £23. 15#. ? *’ 

Proceeding by the Rule given above, 

£23 . 15#. 

20 

460 +15 or 475#. 

12 

57004. • 

or £23. 15#.»5700d. 
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JimonM thi procM, 

There are 20 ehillinga in £\. 

Therefore there are (20x20)#. or 400#. in jC 20, and so there are 
400#. + 15#., or 475#. in £23. 15#. 

Again, since there are 12 pence in 1#. ; therefore thci*c are (475 x 12yii 
or 5700rf. in 475#. le. in £23. 16#. 

£x. 2. Reduce 2 tons, 7 cwt., 3 qrs., 24 \hs, into lbs. 

tons cwt qrs. lbs. 

2 . 7 . 3 . 24 
20 

40 + 7 or 47 cwt 
4 

188 + 3 or 101 qrs. 

28 

1528 

382 

6348 + 24 

or 6372 lbs. 

Ex. 3. Reduce 27 acres, 1 rood, 82 poles, into poles. 

acres roods poles 

27 . 1 . 32 
_4 

108 + 1 = 109 ro. 

40 

4360 + 32 
= 4392 poles. 

Ex. 4. Reduce 73 days, 21 hours, 10 minutes, 0 seconds, to seeoiids. 

days hrs. min. see. 

73 . 21 . 10 . 9 

24 

292 

246 

1762 + 21 = l778hre. 

CO 

106380 + 10 
£= 106390 mill. 

60 


63a3400+0 
0383409 see 


7 
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Ex. 5, How many inches ore there in 106 6 Ihikllg^ 25 

perches, and 2| yards ? 

tnllcfi fur. per, yds. 

IOC o C • 25 . 2} 

8 

848 + C- 054 fur. 

40 

34160+25 per. 

==34ia5 
5J 

170925 

17092^ 

188017I + 2J yda 
=:. 188020 
36 

1128120" 

5640GO 

CTGOmin. 


Secondly. To express a number of inferior iensmimtion in units of a 
higher denomination. 

Rule. Divide the given number by the number of units which 
connect that denomination with the next higher, and the remainder, if 
any, will be the number of surplus units of the lower denomination. 
Carry on this process, till you arrive at tlie denomination required.*' 

Ex. 1. How many pounds and shillings are there in 5700 pence ? 

Proceeding by the Rul# given above, 



X23. 15#. 


In dividing 475 by 20 we cut off the 0 and 5 by Art (43), 


Reaem for the above process. 

Since 12 pence ~1 shilling ; therefore in any given number of pence, 
foreveiy 12 pence there is 1 shilling, so that in 5700d. or (12x475)d 
there are 475#. 

AgiUn, since 20#.*<=X1 ; therefore in any given number of shilUngSifo 
every 20 shiUiDgs there is £1, 
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Hence, in 47^., or (20 x 2d+15)«. there are £23, and 15e. over. 

Note, Since each of the above Rules is the converse of the other, the 
accuracy of any result obtained by cither of them may be tested by working 
the result back again by the other rule. 


£x. 2. In 2726G8 inches how many miles &c, are there ? Verify the 
result 


In this Example it will be convenient to bring the inclics to half-yards 
and the half-yards to poles. In a half->Tird there are 18 or 3 x 6 inches, 
and in a pole there are yards or eleven half- yards. 


18 


(r> 

n 

4,0 

8 


1 - 1 ) 

> 4 in. 

)-] > 


272CG8- 
1)0809- 

15118-1 half-yard or 10 inches 
187,7-17 po. 


84 -2 fur. 
4 


therefore tho answer is 4 miles, 2 fur., 17 po., 22 in, 

mllc» Air. poles in. 

Proof 4 . 2 . 17 . 22 

J1 

34 furlongs 
40 

1300 -f. 17 

= 1377 poles 
1377 
11 

15147 ludf-yanb 
‘18 

121170 

15147 

^ 

272668 inchea. 

0 

Ex. 3. Reduce 5813456 pounds to tons, and prove the oomeetness of 
tho mult 
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so 


i;. 

4 

2,0 


4 1 * 681 ^ 6-0 


1453364-3 ) 


h21U 


207623 - 3 qrt. 


5190,5—5 cwt. 


2595 

therefore the answer is 2595 tons, 5 ew't, 3 qrs., 121ba. 

ton* cwt. qrs. lb*. 

Proof 2595 . 5 . 3 . 12 

20 


51905 cw't. 
4 


207C23qr8. 

28 


1660984 

415246 

JA 

5813456 Ihs. 

Ex. 4. How many grains of gold oic contained in 9 Ibs.^ 11 oz., 
13 dwts., 20grs. ? Prove the result 

lbs. ox. dwts. gr$. 

9 • 11 . 13 . 20 

J2 

108 + 11 =-119 oz. in 9 lbs., 11 oz. 

_20/ 

2380+13 or 2393 dwts. in 9 lbs., 11 oz., 13 dwts. 

24 

9572 

4786 

57432 + 20 

57452 grs. in 9 lbs., 11 oz., 13 dwt., 20 grs. 

57452 - 0 ) ^ 

j-5 r 


Proof 


24 f 


4 

G 

2,0 

12 


143G3-5 


^ 20 grs. 


239,3 


119-13 dwts. 


9-11 01 

ihereiore in 67452 grs., there ore 0 lbs., 11 oz., 13 dwts., 20 grSi 
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Bx. 5. Bedaee 49 acres, 28 poles, 10 yaxds^ 8 feet, 112 ImImi, t* 
Inches. Prove the result 

ae. pr». ydt. ft. In. 

49 . . 10 . 8 . 112 

4 

196 rOe 
40 


7840 + 28 
= 7808 poles 

aoj - 
286040 
_1967 
288007 + 10 
= 238017 yards 
9 

21421.53 + 8 
= 2142161 feet 
144 


8568014 


Proof 


8568644 

2142161 

3084711844 112 
= 308471296 inches 



12 


12 


9 


fiq. in. 

308471296 - 4 i 
25705941-9 ) 


112 sq. in. 


2142161 -8 sq.ft. 
23}Wa7 


Now, since s30J or ^J^sq yds --! sq. po., wc multiply by 4 , which 
reduces the sq. yds. in(p quarters of sq. yds., nnd then divide that result 
by 121, or 11 X 11, which brinj^ it into sq. poles. 

238017 

• 4 

o ^52068 -7 ) 40 quarters of sq. yds. 

Ul 86551 -3) or 10 sq. yds. 

4,^ 786,8 -28 sq. po. 

4 i m 


da 
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Thmfore in 306471206 aq. in.^ there are 49ae., 28 aq. po.^ 10 aq. 

8 eq. ft., 112 sq. In* 

Ex. 6. Hofr many half-guineas are there in 637 half-crowns ? 

Here both the Rules are requisite. 

By Rule 1, 

637 half-crowns = (.537 x 6) sixpences =2635 sixpences. 

Next, to find how many half-guineas there are in 2685 sixpences. 

By Rule 2, 

(3 2005 -0) 

21 < J 18 sixpences ; 

<7 805 - 6* 

"iiT 

therefore in 537 half-crowns, there are 127 half-guineas and 18 sixpences. 


Ex. xxxiir. 

(1) Reduce (verifying each result) ; 

1, £57 to pence ; and G13 guineas to farthings. 

2. £15. 12«. to pence ; and 5000 guineas to pence. 

3. Qs. Aid. to half-pencc ; and £1. 0«. 32<f. to farthings. 

4, £03. 15tf. (»}rf. to farthings ; and £303. Os. 11 If/, to hulf-penco. 
6. 730 half-crowns to fartliings; and 570 crowns to fourpenny 

pieces. 

6. 2073 half-guineas to farthings ; and 22| guineas to sixpences. 

(2) Find the number of pounds in 6073542 farthings, and prove the 
truth of the result. 

(3) IIow many half-crowns, how many sixpences! and how many 
fourpcnces, are there in 25 pounds 1 

(4) In 6300 fourpenccs, how many half-crowns are there, and how 
many lialf-guincas 7 

(5) In 351 Bcven-shilling-piecea, how many half-guineas are there, 
and how many moidores 7 

(6) Reduce, verifying the result in each case, the following*: 

1. 58 lbs., 7 oz.* 14dwts., 19 grs., to grains; and 37400167 grs. 
to lbs. 

2. 563^12005 sers. to lbs. Troy; and 536 lbs. to drams and scruples. 

3. 7 tons, 15 ewt, 2 qrs., 16 1^. to ounces ; an^563241 drs. to tona 

4. 6838297 oz. to tons ; and 33 tons, 17 c>yt., 3 qrs., 27 lbs., 16 dis. 
to dramsr 
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6. 171b8.« 2 S, 2 9 to grains ; and 34G78 grs. Apoth. to oz. Troy. 

6. 875 cwt., 2qr8., 15 lbs. to stones; and 573421 stones to tons. 

7 . 3 m,, 7 fur.| 8 po. to yards; and 573 miles to inches. 

a 1364428 in. to leagues ; and 74 ni.> 3 fur.> 4 yds. to inches, 

9. 4 lea., 2 m., 2 in. to barley-corns ; and 50 m., 3 po. to yards* 

10. 7 fur., 200 yds. to chains ; and 0 cubits, 1 span to feet. 

11. 84 yds., 1 qr. to nails ; and 5G Eng. ell.s 1 qr. to nails. 

12. 83 Fr. ells, 3 qrs. to nails ; and 73 FI. ells, 1 qr. to nails. 

13. 35 ac., 2 ro. to poles ; and 56 ac., 2 ro. to yards. 

14. 3 ro., 37 po., 26 yds. to inches ; and 3 nc., 30 po. to feet. 

15. 15 ac., 3 ro. to links ; and 50000 po. to acres. 

16. 29 cub. yds. to feet ; and 156279 cub. in. to yards. 

17. 17 cub. yds., 1001 cub. in. to inches ; and 26 cub. yds., 19 cub. 
ft to inches. 

18. 503 gals, to pints ; and 365843 gills to gallons. 

19. 5 pipes, 1 hhd., 35 gals, to pints; and 467634 gills to tierces. 

20. G hhds., 1 bar. of beer to jdnts ; and 2307G21 pints of wine 
to hhd.s. 

21. 7G0 bus., 3 pks. to quarts ; and 2 qrs., 1 coomb, 3pka. to gallons. 

22. 3G59712 pints to loads; and 7 Ids., 1 qr., 2 bus. to pecks. 

23. 250 chaldrons to bushels ; and 186043 pks. to chaldrons, 

24. 50 reams, 19 quires to sheets ; and 52073 sheets of paper to 

reams. 

25. 36 wks., 5 d., 17 hrs. to seconds ; and 1 mo. of 30 days, 23 hrs., 
59 see. to seconds. 

( 7 ) How many barrels, gallons, quarts, and pints arc there in 133G381 
half-pints ? 

(8) One year being equivalent to 365 days, 6 hours, find how many 
seconds there ore in 27 years, 245 days. 

(9) From 9 o’clock p.ji., Aug. 5, 1652, to C o'clock a.m., March 3, 
1853, how many hours are there, and how many seconds ? 

(10) In En^and there arc 505.35 square miles ; in W'ales, 81 25 square 
miles ; in Scotland, 29lT)7 square miles ; how many square acres do they 
all contain ? 


COMPOUND ADDITION. 

117* CoafPor?fi> Addition is the method of collecting several numben 
of the same kind, bft containing different denominations of that kind, 
into one sum. 
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ARITHMETIC. 


Rvte. Aming^e the numbers^ bo that those of the same denomlna- 
iion may be under each other in the same column^ and draw a line below 
them. Add the numbers of the lowest denomination together, and find 
by redaction how many units of the next higher denomination are con* 
tabled in this sum. Set down the remainder, if any, under the column 
just added, and cany the quotient to the next column : proceed thus with 
all the columns.** 

Ex. 1. Add together £2. 4«. 7|d., £3. 5#. lOjd., £15. 15f., and 
£33. 12r. ll}d. 

Proceeding by the Rule given above, 

£ #. d. 

2 . 4 . 

3 . 6 . lOj 
15 . 15 . 0 
33 . 12 . llj 

£64 . 18 . 5J^ 

Heaton for the above process. 

The sum of 2 farthings, 1 farthing, and 2 farthings, =5 farthings, - 1 
penny, and 1 farthing ; wo therefore put down that is, one farthing, 
and carry 1 penny to the column of pence. Then 

(l + ll + 10 + 7)d. = 29d. = (12x2 + 5)d. 
or 2 shillings, and 5 pence ; we therefore put down 6d., and cany on the 
2 to the column of shillings. 

Then (2 + 12 + 154.5 + 4>.=38^. = (20xl + 18>.=n£l., and 18#.; we 
thereibre put down 18#., and carry on tlic 1 pound to the column of 
pounds. Then (1 + 33 + 15 + 3 4 2) pounds = £54. 

Therefore the result is £54. 18#. 5}d. 

Note, The method of proof is the same as that in Simple Addbion. 

Ex. 2. Add together 34 tons, 15 cwt., 1 qr., 14 lbs. ; 42 tons, 3 cwt, 
ISlbs. ; 18 tons, 19 cwt, 3 qrs. ; 7 cwt., G lbs ; 2 qrs., 19 lbs. ; and 3 tons, 
71bs. 


tons 

cwt. 

qri. 

Ibt. 

34 . 

16 . 

1 . 

14 

42 . 

3 . 

0 . 

18 

18 . 

19 . 

3 . 

0 

0 . 

7 . 

0 . 

G 

0 . 

0 . 

2 . 

19 

3 . 

0 . 

0 . 

7 


4ne» 99 . 0 • 0 • 8 



COMPOUND ADDITION. 


m 




Ex. XXXIV. 



£. #. 

A 

£. #. d. 


£. # A 

a) 1 . 7 . 

6 

(2) 25 . 17 . 0 

(3) 

33 .70 . 3} 

6.0. 

3 

63 . 15 . 10 


07 . 0 . 7i 

5 . 11 . 

4 

24 . 19 . 8 


73 . 1 » . loj 

8.8. 

8 

81 . 17 . 11 


29 . 0 . 0^ 

2.1. 

11 

57 . 0 . 3 


47 . 1C . 8J 

£. #. 

d. 

£. #. d. 


£. #. d. 

(4) 5 . 17 . 

loj 

(5) aT . 15 . 2J 

(fi) 

628 . 14 . Hi 

36 . 0 . 

11 

03 . 0 . oj 


854 . 19 . 4 

7.3. 

41 

41 . 0 . nj 


670 . 18 . 0} 

73 . 19 . 

&} 

n . 7 . loj 


507 . 0 . o j 

80 . 14 . 

J1 

70 . 17 . I J 


0.5!) . 14 . llj 

tonii cwt. 

qn. lbs.' 

o*. drs. so, grs. 


no. ro. po. 

(7) 16 . 17 

. 2 . 25 

(8) 22 . 3 . 2 . 19 


(0) (U . 2 . 24 

13 . 10 

. 0 . 20 

56 . 0 . 1 . 10 


18 . 3 . 14 

17 . 15 

. 2 . 19 

3.2.2.11 


20 . 1 . 27 

84 . 0 

. 3 . 27 

15 . 6 . 1 . 9 


56 .0.0 

11 . 11 

. 1 . 11 

79 . 4 . 1 . 10 


45 . 3 . 30 


(10) Find the sum of £20. 14.v. £27 10.<. 4\d,^ £70. 12ar. Or/., £19. 

18#. lOjd., and £85. 14#. OJd. : nho of £(570. 10.?. 2r/., £025. 0#. 5f/., £487. 
18#. 9d.” £507. O.V. lid., and £770. 10#. Od. ; also of £508. 10.?. O.Jd., £251). 
19#. 5id., £188. 11#. 4id., £157.9#.0]d., £10. 10#.5Jd., and £779." 8#. BJd. ; 
also of £941. 14#. 2d.,” £888. 17#. Ojd., £009. 19v. lO.Jd., £079. 2#. lljd., 
£455. 16#., and £447. 0#. 7Id. ; also of £0900. 10#. 91?/., £2. 11#. TJd., 
£0795. 0#. 22d., £07. 17#. Ojd., £48. 0#. Ojd., and £59000. 14#. OJd. ; also 
of £8491, £3651. 10#. 3}d., £8000. Oj?. lljd., £5510. 19#. lOjd., £50430. 
12#. lid., £310. 14#. Sjrf., and £4^50. 18#. 4d. ; also of £006217. 10#. 92d., 
£55. 0#. 9d., £450812. 15#. 2Jd., £9807. 1#. 5Jd., and £2939. 3#. 1 1 Jd. : and 
prove the result in caoh 4ra5c. 

(11) Add together 2 lbs., 9oz., 1 dvvt., 20grs.; 8 lbs., 6o«., 4dwts,, 

20 grs. ; 1 Ib^, 10 oz., 5 dwts., 12 grs. ; 14 lbs., 1 1 oz., 1 4 dwts., 19 grs. and 

21 lbs., 0 02 ., 13 dwts., 1 1 grs. : also 22 lbs., 7 dwts., 15 grs. ; 15 lbs., 1 1 02., 
ISgrs.; 34lbs, 9oz.,12dwts.; 74lbs., 1 oz., 1 dwt, 20gr8.; and 46 lbs.. 
11 oz., 16 dwts., 19 grs.: also 1740 oz., 9 dwts., 19 grs.; 4179 oz., 11 dwts., 
14 grs. ; 8497 oz., 12 dmM., 22 grs. ; 5629 oz., 19 dwts.. 17 grs. ; and 1038 oz., 
4dwta, 14 grs.: verify each result. 

(12) Add together 3 drs., 2 scr., 19 grs. ; 2 drs., 2 scr., 11 gn,; 7 drs. 
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17 gn.; 6 drs., 1 wr., 9 g».; and 5 dn., 1 scr., 13 gra.: alao 10 Ibs^ 
8o*., 4dm, l8cr.; 66 lbs., lOoz., 2dr8.; 19 lbs., 9oz., Sdm, 2 sor. ; 56 lbs., 
6dm; and 79 Iba, 11 oz., 4dm, Iscr.: also 13 lbs., 6oz., 7dm, 2Bcr., 
17 gm; 191ba., lloz.,l8cr., Iflgrs.; 36 lbs., 3oz., 28cr., 19grs.; 6oz., 
7 dm, 7 gn. ; and 176 lbs., 96 gm : explain the process in each case. 

( 13) Find the aggregate of 18 lbs., 14 oz., 6 drs. ; 9 lbs., 6 oz., 15 drs. ; 
45 lbs., 9 oz., 8 drs. ; 9 lbs., 16 oz., 4 drs. ; and 14 lbs., 12 oz., 12 dm. : also of 
Icwt., 2qm., 26 lbs., 10 oz.; 11 cwt, 18 lbs., 9 oz.; 13 cwt., 3 qrs., 
17 lbs., 14 oz.; 7 cwt., 1 qr., 25 lbs., 9oz.; and 19 cwt., 2 qrs., 191bs., 
14 oz.: also of 306 tons, 15 cwt., 2qm., 15 lbs.; 731 tons, 6 cwt., 3 qrs., 
24 11)8.; 279 tons, 7 cwt., 10 lbs.; 896 tons, 9 cwt., 1 qr., I71bs. ; and 
10 cwt, 2 qrs., 16 lbs.: nlso of 23 tons, 12 cwt., 15 lbs., 12 oz. ; 58 ton®, 
17 cwt, 1 qr., 10 oz.; 67 tons, 3 qrs, 15 oz.; 19 cwt., 27 lbs.; and 3 tons, 
13 lbs., 13 oz.; prove the results. 

(14) Find the sum of 1 1 yds., 2 ft., 9 in. ; 27 yds., 1 ft, 3 in. ; 36 yds., 
2 ft., 10 in.; 48 yds., 2 ft., 11 in.; and 51 yds., 1 ft, 8 in.: also of 26 m., 
7 fur., 23po., 3yds.; 22m., 6 fur., 27 po., 6 yds.; 37m., 4 fur., 3 yds.; 
00 in., 0 fur., 38 po., 3 yds. ; and 25 ni., 1 fur., 29 po., 2J yds. : also of 
14m., 7 fur., 23 po., 21 yds., 2 ft., 11 in.; 12m., 5 fur., 1 yd., 2 ft., 3 in. ; 
27 m., 2 fur., 13 po., 31 yds., 1 ft, 10 in.; 36 m., 6 fur., 33 po., 4Jyds., 
2ft., 6 in.; and 75m., 1 fur., 21 po., 3yds., 1 ft., 7 in.: also of 2 lea., 1 m., 
3 fur., 103 yds.; 67 lea., 3 fur., 1. 57 yds.; 11 lea., 1 m., 93yds.; 91ea.,2m., 
5 fur., 87 yds.; and 34 lea., 2 m,, 7 fur., 198 yds. 

(15) Find the sum of 43 yds., 2 qrs., 3na.; 37 yds., 2qm., 1 na. ; 
23 yds., 3 qrs., 2 na. ; 41 yds., 2 qrs., 2 na. ; and 38 yds., 2 qrs., 3 na. : and 
of 11 Eng. ells, 2 qrs., 3 na. ; 13 Eng. ells, 2 qrs., 1 na. ; 39 Eng. ells, 4 qre., 
2 na. ; 37 Eng. ells, 4 qrs,, 3na.; and 79 Eng. ells, 3na.: and prove each 
result. 

(16) Find the sum of 25 ac., 2 ro., 16 po. ; 30 ac., 2 ro., 25 po. ; 26 ac., 
2 TO., 35 1)0. ; 63 ac., 1 ro., 31 po.; and 34 ac., 2ro., 20 po.: also of 5ac., 

2 ro., 16 IK)., 25i sq, yda, 101 sq. in. ; 9 ac., 1 ro., 35 po., 12^ sq. yds., 
87Bq.in.; 42 ac., 3ro., 24 po., 233 sq. yds., 57sq.in.; 'i2 nc.. 2ro., 5 po., 
1338q.yds., 23sq.in.; aud 17 ac., 24 po., 30sq'yds., 1138q.in. : explain 
each process. 

(17) Find the sum of 3 c. yds., 23 c. ft., 171 c. in. ; 17 c. fds., 17 c. ft., 
31 c. in. ; 28 c. yda, 26 c. ft, 1000 c. in. ; and 34 c. yds., 23 c. ft, 1101 c. in. ; 
also of 12 po., 18 sq. yda, 7 sq. ft., 35 sq. in. ; 13 po., 24i sq. yds., 8 sq. ft’., 
63 sq. in.; 14 po., 29} sq. yds., 5 sq. ft, 131 sq.^; 16 po., 19 sq.yds., 

3 sq. ft., 126 sq. in. ; and 1 6 po., 28} sq. yda, 130 sq. in. 

(18) Add together 39 gala, 3 qta, 1 pt; 48 gala, 2 qta, 1 pt» 
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5«gds., Ipi; 74gal8.,3qtB.; and 84 gala., 3qts., Ipt.; also 2pipcs, 
42giil8.,3qts.; 36gals„lqt.; 6 pipes, 48 gals. ; 12 pipes, 53 gals., 3 qts.; 
and 27 pipes, 2 qts., of wine : also 19 hhds., 10 gids., 3 pts. ; 29 hhds., 
60 gals., 7 pts. ; 116 hhds., 46 gals,, 6 pts. ; 2 hhds., 2 pts.; and 235 hhds,, 
1 bar., 3 qts., of beer. 

(19) Add together 14 qrs., 6 bus., 3 pks., 7 pts. ; 37 qrs., 5 bus., 
l3pts.; 43 qrs., 2 pks., 14 pts.; 57 qrs., 7 bus., 3 pks., 12 pts. ; and 
106 qrs., 4 bus., 13 pts. : also 37 Ids., 37 bus., 2 pks . ; 92 Ids., 24 bus., 
3 pks.; 136 Ids., 28 bus., Ipk.; 157 Ids., 36 bus., 2 pks. ; 540 Ids., 1 pk.; 
and 736 Ids., 39 bus. 

(20) Add together 4 mo., 3 w., 5 d., 23 h., 46 m.; 5 mo., 1 d., 17 h., 
57 m.; 6 mo., 2 w., 1 h.; 1 w., 6 d., 23 h., 59 m. ; and 11 mo., 1 w., 58 m. : 
also 7 yrs., 28 w., 3 s.; 26 yrs., 5 w., 5 d. ; 58 yrs., 6 d., 23 h., 59 s. ; 43 w., 
23 h., 50 m., 12 s.; and 124 yrs., 14 w., 19 h., 378. 

(21) When B was bom, J*a age was 2 yrs., 9 mo., 3 w., 4d. ; when 
C was bom, J^'s age was 13 yrs., and 3 d, ; when D was boro, C's age was 
9 mo., 2 w., 3d., 23 h. ; when J? was born, D's age was Oyrs., 11 mo., 
23 hrs. ; when F was born, £’b ago was 7 yrs., 3 w., 5 d., 15 h. IVhat was 
^4*8 age on F*s 5th birth-day ? 

118. If oi/ter fractions of a penny, as well as those which denote 
farthings, be involved, the process is exactly the same as the above ; those 
fractions being first added together by the ordinary rule of Addition of 
Fractions. For example, add together, XI 1. 4«. 5jd. ; X12. 2^. 7iVd»; 
£4. 7s, 3Sd. ; £5. (U, 2|d.; and £6. 10^. Old. 


£. 

11 . 

0. 

4 . 

d. 

Now (| + ^+j;+2 + j)rf. 

12 . 

2 . 



4.7. 


= (i + ii5K=-HK 

5 . 

3 . 

n 

we therefore put down i^d., carry on 1 to th. 

6 . 10 . 

Oi 

column of pence, and proceed by Rule, Art. (117). 

£39 . 

7 . 

Olf 

• 


Ex. XXXV. 

(1) Add Walter £i. Ot. 7Sd. ; £12. 16<. 0 }</. ; £i. W.BId.; £10. Of. 
O^d.; £1. 7s. &id.; and £14. 15*. 

' (2) Find the mim of £20. 16i. did. ; £14. 15.. 0$d. ; £5. IBs. ^4 . , 
£33. 19(. IJd. ; and £I& 3.. 4fd. 

(3) Find the snm of £1 . 3>. Cjd. ; £2. is. 7^|d. ; £3. 6s. 8{d. ; £4. Os. 
lUd.; and £0.10.. 6iid. 
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(4) Add together £23. C*. OJd. ; £4. 0», e|rf. ; £67. 17*. S^h*- i ^ 
10*. 11-fyl. ; and £167. 7*. 7^. 

(6) Add together £273. 16».7JSd.; £370. 11*. SfA ; £621. lat.OJi.; 
£107.4*. ngd.; andCftA 

COMPOUND SUBTEACTION. 

119. CoMPOUNn SunTiiACTioN is the method of finding the difference 
between two numbera of the same kind, but containing different denomU 
nations of that kind. 

Rule. " Place the less number below the greater, so that the num- 
bers of the same denomination may bo under each other in the same 
column, and draw a line below them. Begin at the right hand, and 
subtract if possible each number of tho lower line from that which stands 
above it, and set the remainder underneath. But when any number in 
tho lower line is greater than the number above it, add to the upper one 
as many units of the same denomination as make one unit of the next 
higher denomination ; subtract as before, and carry one to the number of 
the next higher denomination in the lower line : proceed thus throughout 
the columns." 

Ex. 1. Subtract £88. lav. 8jd. from £146. 19s. 6Jd. 

Proceeding by the Rule given above, 

£. #. <#. 

140 . 19 . 6J 
iUl . 18 . 84 

£58 . 0 . 9J 

Reason for the above process. 

Since Jd, is greater than Jd., wo add to }d. 4 farthings or 1 penny, 
thus raising it to 5 farthings ; ond when 2 farthings ^re subtracted from 
farthings, wo have «3 farthings left; we therefore place down j^d. : and 
in order to increase the lower number ctjually with the upper number, we 
add 1 penny to the 8 pence, , 

Now 9 pence cannot bo taken from C pence ; we therefore add 12 
pence or Is. to 6 pence, thus raising the latter to 18^/. : wo take the 9d. 
from 18d., and put down the remainder 9d. ; then adding Is. to 18r., the 
latter becomes Ifbr.: 19r. taken from 19«. leave^io remainder: we then 
subtract £88. from £140., ns though they were abstract numbers. It is 
manifest that in this process, whenever we add to tlie upper line, we also 
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add a number of the same value to the lower linOi bo that the final dif^o^ 
ence is not altered. 

Ex. 2. Subtract 106 lbs,, 11 oa., 16 dwls., from 144 lbs., 8 o*., 
Udwts. 

lb, (it. llYftH. 

144 . 8 . 14 
106 . II . 16 

57 . 8 . 18 


Ex. XXXVI. 


( 1 ) 


£. *. d. 

4.5 . 11 . 6 
23 . 2.7 


£. t. d. 

(2) 140 . 4 . 6J 

86 . 13 . 2] 


(3) 

309 

. 13 

. 11} 


(4) . 

[>876 . 

0 

. 0 


119 

. 10 

. 10} 


408(i . 

10 

. OJ 

(«) 

343 

. 18 

• fi} 


(fi) 

663 . 

6 

. lU 


11 

. 18 




340 . 

10 

• ,."1 


cwt. 

qr. 

tlis. 

o*. 


fur. 

1»o. 

y.U. 

(7) 

63 

. 0 , 

. 18 . 

1 

(B) 

14 

. 34 

. 6 


68 

. 1 . 

12 . 

10 


1 

, 38 

. 4 


ac. 

ro 

|HJ. 



qr*. 

bit). 

r>k. (fill. 

(9) 

63 

. 1 . 

20 


(10) 

64 . 

3 . 

1 . 0 


67 

*> 

,58 



B . 

6 . 

3 . 1 


(11 ) Subtract X456. 15 j, lljd. from X.'>34. 13af. lOhl ; and prove Uie 

result. ^ 

(12) Find the differentc between the following numbers, and verify 
the results : 

1. 426^11)8., 8 02 ., 1 dwt, 7 grs., and 388 lbs., 3 oz., 11 dwts., 

21 grs. 

2. 6836 lbs., and 4976 lbs., 7 oz., 1 .5 dwts., ID gfs. 

3. 26 tons, 2 qrs., 23 l]>s., and 19 tons, 3 cwt., 3 qra., 18 lbs. 

4 . 806 tons, 14 7 lbs., and 789 tons, 16 lbs. 

6. 144 lbs., 9 oz,, 4 drs., 1 scr., and 120 lbs., 7 drs., 3 scr. 
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418 y6a,, 1 qr., 1 na^ and 387 yds., 3 qre., 3 Ii4. 

7. 16 yds., 1 ft., 6 in., and 13 yds., 2 ft., 7 in. 

8. 09 yds., and 87 yds., 1 ft., 11 in. 

0. 13 m., 6 fur., 35 po., 3J yds., and 12 m., 38 po., 4 yds. 

10. 35 lea., 4 fur., 23 po., 4 yds., 1 ft., and 28 lea., 5 fur., 39 po., 

4h yds., 2 ft. 

1 1. 56 ac., 2 ro., 34 po., and 48 ac., 3 ro., 38 po. 

1 2. 3 ro., 28 po., 27 sq. yds., 7 sq. ft., and 1 ro., 39 po., 28} sq. yds., 

8 sq. ft. 

13. 37 cub. yds., 18 cub. ft., 857 cub. in., and 35 cub. yds., 24 cub. ft., 

1280 cub. in. 

14. 203 tuns, 19 gals., 3 qts., 1 pt., of wine, and 187 tuns, 1 lilid., 

29 gals., 2 qts. 

15. 83 bar., 2 fir., 7 gals., of beer, and 77 bar., 2 fir., 8 gals., 29 qts. 

16. 23 Ids., 2 qrs., 5 bus., 3 pks., and 18 Ids., 2 qrs., 6 bus. 

17 . 216 yrs., 9 mo., 2 w., 4 d., and 217 yrs. 

18 The latitude of St Peter s at Rome is 41®, 53', 64" north, and 
that of St Paul’s at London is 51®, 30', 49" north. Find the 
difference of their latitude. 

19. What sum added to X‘947. 19s. 7Jd. will make XIOOO ? 

20. A furnished house is worth X4759. 10s. 9}cl. ; unfurnished, it 

is worth XI 494. 11s 92d. By how much does the value of 
the furniture exceed the value of the house ? 


120. If other fractions of a penny tlian those which denote farthings 
be involved, wo must apply Rule, Art. (76), in order to find the difference 
of the fractions, and then proceed by Rule, Art. (119). 

Ex. 1. Subtract X9. 14s. 6}d. from X14. Os. 5}d. 

£. i, a, 

14 . 0 . 5} 

9 . 14 . Ci 

X4 6 . 11} I 


Ex. 2. Subtract X7. 15s. 7}i</. from XIO. Os. 0J</. 

}} is greater than |, therefore we add 1 to |, 
X. s. d which makes it y . 


10 

7 


0 

15 




X2. 4. 4H 


Nowv-H=»^=n- 

We must repaj^the Id. by adding Id* 
to7d. 



Ex. XXXVII. 

Find the difference between 

(1) £3. 13^. ffjd., and £2. 16^. 6i<f. 

(2) £20., and £16. 165. 0?f/. 

(3) £23. 135. 7id., and £19. 105. 7J^. 

(4) £416. lOy. did., and £305. lls. Ojc/. 

(6) £2163. Is. 7^^., and £364. 25.6} grf. 

COMPOUND MULTIPLICATION. 

121. Compound Multiplication is t)ic method of finding the amount 
of any proposed compound numlier, that is, of any number composed of 
different denominations, but all of the same kind, when it is repeated a 
given number of times. 

Rule. “ Place the multii»lit*r under the lowest denomination of the 
multiplicand ; multiply the numlicr of the lowest denomination by the 
multiplier, and find the number of units of the next denomination con- 
tained in this firat product ; if there be a remainder, place it down, adding 
on the number of units just found to the second product ; for this second 
product, multiply the number of the next denomination in the multipli- 
cand by the multiplier, and after carrying on to it the above-mentioned 
number of units, proceed with the result as with the first product ; carry 
this operation through with all the different denominations of the multi- 
plicand.’' 

Ex. Multiply £66. 45. ejif. by 6. 

Proceeding by the Rule given above, 

£ » a 

66 . 4 . 6} 

6 

£^1 . 2 . BJ 

I 

ifeoson /or the ahoot proceti. 

\d. multiplied by 6 is the same os + + \)d. = 6 half-pence 

s2^d.; wc therefore put down |<f., and carry on 2d. to the denomination 
of pence : 

6d. multiplied by J = 30d. ; therefore (2 + 0 x 6)d. = 32<f. =(2x12 + 8)d. 

25 . ^ 8d. ; wc therefore put down 8d., and carry on 2#. to tha denomina- 
tion of shillings: 



ABITHM£TIO« 


112 

it, multiplied by 5s20f. ; therefore (2*f4xd)e. » » (20-f 2>. 

m£l4‘28 , ; wc therefore put down 2t,, and carry on £l to the denomina* 
tion of poundfl : 

Now by Simple Multiplication iC56x5i=£280; therefore £(1 + 66x5) 

fc£(l + 200) = £281. 

Therefore the total amount is £281. 2^. iild, 

122. When the multiplier exceeds 12 it will be the easiest method to 
ipllt the multiplier into factors, or into factors and parts : thus 16=3 x 5; 
17=3x6 + 2; 23=4x6 + 3; 240 = 4 x 0x10 : and so on. 

£x. Multiply £66. 12s, O^d, by 23. 

£. t. d. 

66 . 12 . 9J 

4 

222 . 11 . 1 = value of £55. 12«. 9Jd. multiplied by 4. 

5 

1112 . 16 • 6 = value of £222. 11«. Id. multiplied by 6, or of 
£65. 12tf. 9Jd. multiplied by (4 x 6, or 20). 

166 . 18 . 3} = value of £55. 12^. Hid, multiplied by 3. 

£1279 . 13 . 8J = value of £65, 12jf, 9Jd. multiplied by (20+3), or23L 

Note 1. When the multiplicand contains ferthings, if one of the 
factors of the multiplier be even, it will often be advantageous to use it 
first, as the farthings may disappear. 

Note 2. Should the multiplier consist of many factors, it will be found 
in that case convenient to reduce the multiplicand to the lowest denomi- 
nation contained in it, then to inultix>ly this result by the multiplier, and 
then to reduce the result back ogaiu. 

Ex. XXX VH I. 

Multiply 

(1) £11. 13ff. 6d. separately by 2 and 5. * 

(2) £2. 18jf. 7 Id. separately by 4 and G. 

(3) £ 1. 1G«, Old. separately by 7 and 9. 

(4) £ 2. 15r. 2^'d. separately by 6 and 8. 

(6) £3. ICs. 0]d. separately by 11 and 12. 

(6) £7. 19^. 7Ad. separately by 10 and 12 

(7) £347. 15*. 9Jd. separately by 3 and 1 1. 

(8) £683. 0*. lOd. separately by 13 and 10. 
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(9) £1875. ISs. 8|rf. separately by 21 and 64. 

(10) £721. Otf. 5Jd. separately by 81 and 90. 

*(11) £5072. 12j.^JdL separately by 112 and 128. 

(12) £1100. lltf. 9Jd separately by 62, 82, and 03. 

(13) £2570. Os, OJrf. separately by 147, 155, 474, and 2331, 

(14) 86 lbs., 7 oz., 16 dwts., 11 grs. separately by 8 and 36. 

(15) 3 tons, 27 lbs., 13 oz. separately by 11 and 76. 

(16) 45 lbs., 7 oz., 3 drs., 2 sc. separately by 1 2 and 68. 

(17) 67 yds., 1 qr., 2 na. separately by 0 and 53. 

(18) 70 yds., 2 ft., 10 in. separately by 7 and 20. 

(10) 67 ro., 38 po., 27 yds., 2 ft separately by 1 1 and 112. 

(20) 380 ac., 3 ro., 32 po. separately by 12 and 106. 

(21) 57 gals., 3 qts. separately by 10 and 257. 

(22) 76 qrs., 5 bus., 2 pks. separately by 13 and 240. 

(23) 5 wks., 6d., 18 h., 14 m. separately by 11 and 330. 

(24) 84klids., 43 gals., 1 pt. of wine separately by 27 and 364. 

(25) 43 bar., 13 gals., 1 qt., 1 pt. of beer separately by 30 and 764. 

(26) A person buys 67 lambs at £1, Otf. 0J<f. each; 73 sheep at 
£2. 2s, ll^d, each ; 12 cows at the average of £37. Os. 2^, for every 3 of 
them ; and 17 horses at 37 guineas each : the expenses of getting them 
all home amount to 1 7^ guineas. What money must he draw from his 
bankers to pay for the whole outlay ? 

(27) There are 7 chests of drawers : in each chest there are 18 
drawers ; and in each drawer 8 divisions ; and in each division tliere is 
placed £16. 6f. 8d How much money is deposited in the chests ? 

123. If the multiplicand oonUio, instead of farthings, some oiAsr 
fraction of a penny, the process is exactly the same os the above : thus. 
Ex. 1, if wc had to multiply £22, I6s, by 43 ; 

43=5x8 + 3 


d. 

22 . 15 ; 4J 
8 

182. 3*1 for |d. x8=V’4i.=5d. 

5 

*010 . 15 . 5 

68 , . Ij for jd. x3«yd,»lj<L 


£979 . 1 . 6} 


8 
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Ex. 2. Multiply by 231. 

231=7x33=7x3x11. 

£. ». d. 

30 . 10 . 0}^ 

7 

265 . 10 . 4^ for x7=}?<«.=4;frf. 

3 

766 . 11 . Ofy for^.x3 = /^. 

11 

£8432 . 1 . 3ff 

Ex. XXXIX. 

(1) Multiply £6. 12^. 8Jrf. separately by 3, 11, and 67. 

(2) Multiply £75. 13tf. 9Jrf. separately by 4, 15, and 88. 

(3) Multiply £709. 17s. IIJJ'^^. separately by C, 26, and 120. 

(4) Multiply £626. 14#. 0^'i. separately by 42, 44, and 163. 

(6) Multiply £125. 19#. ll}i^. separately by 48, 144, and 577. 

COMPOUND DIVISION. 

124. Compound Division is the method of dividingf a compound 
number, that is, a number composed of several denominations, but all of 
the same kind, into as many equal parts as the divisor contains units ; and 
idso of finding how often one compound number is contained in another 
of the same kind. 

fTAen the Divieor U an ahetraet number. 

Rule. Place the numbers as in Simple Division : then find how 
often the divisor is contained in the highest denomination of the dividend ; 
put this number dou-n in the quotient ; multiply as in Simple Division 
and subtract ; if there be a remainder, reduce that remainder to the next 
inferior denomination, adding to it the number of that denomination in 
the dividend, and repeat the division : carry on this process through the 
whole dividend." 

Sx. 1. Divide £109. 0». Sd bjr 190. ^ 

Pneaeding bj the Knle g^ven above. 
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£. i. d 

130) 199 . 6 • 8 (U 
130 
69 
20 

130) 1386 {IQn. 

1 30 

8G 



130) 1040 (Q(L 
1040 


Therefore the answer is XI. 10#. (id. 

Reason for the ahov>e process. 

IVc first subtract XI taken 130 times, from XI 99. Gs. 0/f., and tliore 
remains X60. Gs. 8J. 

Now XC9. Gs. Sd^iOOG#. 8^.; from this amount we subtract lOf. taken 
130 times, and there remains 86#« OJ. 

Again, 86#. Od sl040(f. ; from this amount we subtract Od, taken 130 
times, and nothing remains. 

Therefore XI. lOt. Qd, is contained 130 times In XIOD. 0#. tUL 
Ex. 2. Divide X1076. 4#. 3}i/. by 627. 

X $, 4 . 

527) 1070 . 4 . 3i (2X 
1054 
22 
20 

444 (05. 

12 

527) 5331 (lOi/. 

527 


527) 247 (Oj. 

Therefore the result is X2. 0#. lOd., and there remains 247 farthings to 
be divided 527> whi^ division will clearly not give so much as one 
ftrthiog. 
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Therefore the quotient is £Z. Or. lOd. 0|||q. 

Note. When the divisor is not greater tWi 12, the division can be 
easily performed in one line: thus for example, divide £B. 18r. 6d. by 12. 
£. t. a. 

12 I 8 . 18 . 6 

14 . 10^ 

Since we cannot divide 8 by 12, we reduce the .C8 to shillings, and 
adding in the term 18r., we have to divide 178r. by 12 ; we obtain 14r., 
with remainder lOr.; and since 10r.=120d.; therefore, adding in the term 
6d., we have to divide 126d. by 12 ; we obtain 10:/., with remainder 6d.: 
and since Cd. = 24q., we divide 24f. by 12, and tlius we obtain 2q., or 
Ex. XL. 

(1) £7. lOr. 2d.-f 2. (2) 

(3) i7fi. 8r.f)Jrf.H^2. (4) 

(6) £245. 14$. ad..:- 4. (C) 

(7) £82. 13r.7id.-^C. (8) 

(0) £409.C.v. 2(i.-0. (10) 

(11) £386. lOr.bld.-:-!!. (12) 

(13) £33. 18v. (!d..^23. (14) 

(16) £12. 18r. 4j</.+39. (16) 

(17) £02. U. 7^^198- (18) 

(10) £1288. Ir. ed.-r76i. (20) 

(21) £402710. 1*. 0d. + 0362. (22) 

(23) £130204. 0».(W.^ 0416. (24) 

(25) £2040. lOr. IW.-:- 357. (20) 

(27) 12a3cwt.,41bs..r76. (28) 

(29) 206mo. of28doys,4d..r26. (30) 

(31) 15 cwt., 27 lb., 11 o*.^450. (32) 

(33) 75ac., 3ro., 39po..H26. (34) 

(35) 91 yds., 2 qrs., 1 na. 903. (36) 

(37) £12.r -000625 ; and £36-5- -001075. 

125. It may sometimes be found convenient to break up the divisor 
into factors : thus, * 

Ex. 1. Divide £37. 14«. by 24. 

24=4x6. • 

£. a d 
2*1 *1 ^ - 1* • 0 
®| 0 . 8.6 


£6. 8*. 9d.H-3. 

£19. 14v. 9id..f 3. 

£80. 16r. 6jd..r5. 

£435. 17*. 21d.4^7. 

£605. 0*. Iid..r9. 

£473. 14*. ft/.-!- 12. 

£39. 1*. 6id..r31. 

£165. 15*. 8id..rl39. 
£2720. -r 744. 

£37. 3*. Id.-:- 74. 

£162. 3*. Cd.^ 156. 

£1746-:- 2737. 

£344. 0*. 8}d.^ 129. 

178 cwt., 3 qrs., 14 lbs. 53. 
C84d.,8h.,9m.-^47. 

76 cwt. -r 963. 

13 ac., 1 ro.-^147. 

97 qra., 3 bus., 3 pks. -r 107 ^ 


£ 1 . 11.6 
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Es. 2. DiTid« X131. 2t. 8|dL I7 48, and alio by Ita (acton 8 and a. 
and dbew that the raulte coincide. 

£. «. dL 

40) 131 o 2 . ^ (2X. 

06 

35 

20 

48)7^(14^. 

48 

192 

*3^ 

12 

48) 3^(7d. 

33G 

”32 

4 

40) 130 (2^. 

1K5 

”34 

Therefore the quotient is £2. 14s. 7^^. 

Now, dividing by the factors G and 8, wc get 

£. t. d. 

0 I 131 . 2 . CJ 

° Ai y m 

2 . 14 . 7H1 \o''u “24/ 

* . Ex. XLI. 

In the following examples, divide by the numbers themselves, and 
then by any fiictors composing them ; and shew that the results are the 
aame. 

. (1) £440.16f.9Jd.-^15. (2) £670. 19s. 02d.~32. 

(3) £123. 13s. 99. (4) £236. 17s. -5- 96. 

(5) £371.2i.01<4-Aa (C) £316.11«.7id.-r42. 

(7) i»72. 14«. l(^d.+132. (8) OOO. lU lid.-»^19e. 

(9) £2016. 2«. 2id.-!-10e. 001 £3363. 0«. ll}d.-i-628. 
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126. If the Divisor be 10^ 100, 1000, &c., the operation of Division Is 
usually performed, by pointing off as decimals, one, two, three, &c. figures 
accordingly at the right hand of the dividend. 


Thus, £x. 1 : Divide A5dC2. 10s. by 100. 
Long Method, 

£. ». 

100) 6362 . 10 (6Q£. 

600 

362 

300 


Usual Method, 
£. s. 
63*62 . 10 
20 

1240+ 10s, 
= 12 60s. 


62 J2_ 

20 eoorf, 

1240 + 10=1260s. 

100) 1260 (12s. 

100 

260 

200 

60 

12 

100) 000 {Gd, 

600 

Therefore the quotient is £63. 12s. Od. 


Reason for the above process, 

£6362. 10s. + 100= 


£6362 10s. 

100 “^100 


6 £53*0*^ + — £63 + 

XWl)-+ j^^~£W+ 

= £63+ ^??^20)s. 10s. 

100 luO 

.£63+ (^240 + 10)s.» 

100 

fe£63+ 1-^^* • 

* 100 

-:£63+12*60s. 

60s. 

100 % 

(60)(12>i. 

100 


« £63+12s.+ 
“*£63+12s,+ 
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s£5d+12f.-f 
^£53, 128. ed. 

Kz. 2. Divide £1668* lbs. by 15CO. 

1500=3x5x100; 

first divide by the fiustors 3 and 5> and then by 100 : it will bo found best 
in all cases of this kind to do so. 

£. #. 

1668 . 15 


556 . 

£ 1-11 . 
20 


2*25s, 

12 

Therefore the quotient is £1. 2i. Sd, 

Ex. XLII. 

(1) £306.9#. 2d. 10. (2) £1787. 10#.+ 100. 

(3) £2025 + 1000. (4) £1447. 18#. 4d. + 1000. 

(5) £262. 10#. + 2400. (6) £26380. 4#. 2d. + 25000. 

(7) 21 ac., 3 ro., 17 perches x 02 ; and £375. 3#. x *0507. 

(8) 24 ac., 3 ro., 10 perches x 112, and x 112. 

127. When the diviior and dividend are both compound numberi <if tfte 
Hone kind. 

Rule. ** Reduce both numbers to the same denomination : divide as 
in Simple Division, and the result will bo the answer required.** 

Ex. How often is 5#. 3jd. contained in £15. 8#. 9d. 7 
Proceeding by the above Rule, 


t. d. 

£. 

5 . 3J 

15 . 

12 

20 

(fe 

318 

_4 

12 

255 

3825 


4 


15300 


255) 15300 (60 
15.30 


Therefore 60 is the answer. 
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Ream fir the aVove proceee* 

be, df(f.-255 farthings, 

£15. 18«. 9^. -15300 farthings; 

and 255 farthings subtracted 60 times from 15300 farthings leave no re* 
inainder. 

Ex. XLIIL 

(1) £2. 12s.3d.-f-U4Jd. 

(2 ) £55, IQs. lOJd. ~ £2. 8^. T^d, 

(3) £1 60. 48. Qid, -f- £1. 10^. Cy^d. 

(4) £401. 48. 3d, £2. 11«. 5}d, 

(5) 44 cwt., 2 qrs., 11 lbs. ~ 1 cwt., 2 qrs., 17 lbs. 

(6) 272 yds., 1 qr. ~7 yds., 2 qrs., 1 na. 

(7) 9487 bus., 2 pks. -r 143 bus., 3 pks. 

(8) 1416 ac., 2 ro., 16 po. -r 4 ac., 3 ro., 27 po. 

(9) 57 lea., 1 mi., 956 yds. -r 7 fur., 87 yds., 1 ft., 5 in. 

(10) 617 Ids., 1 qr. ~ 12 qrs., 1 pk. 


128. We shall now add some examples of the Multiplication and 
Division of numbers, comprising different denominations, but of the same 
kind, by mixed numbers. 

In the case of Multiplying by a mixed number, it will generally 
found advantageous, first to multiply by the integral part, and then 
add to the result thus obtained the result given by multiplying by 
fractional par t* 


Thus, for example : Multiply £2. Qs. Qii, by 3^. 

(£2.G^.8rf.)x3 = £7. 
U2.Q8.Qd.)x7 £lG.G8.Qd. 


10 


10 


= £1. 12#. 8<f. 


Therefore (£2.6#. 8(f.)x3i^ = £7 + £l. 12#. 8^. = £8. 12#. Qd, 

In Division it will be found advantageous to reduce the mixed number 
to an improper fraction. 


Thus, for example : Divide £80. 17#. 6J(/. by 19}d 

i^«y. 


fs- V 
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£. #. A 

89 , 17 . 6J 
4 

79) ^9 . 10 . 3 (4£. 

316 

43 

20 

79) 870 (lU 

"oo 

— 

'H 

12 

79) lT(0<f. 

Therefore the quotient is £4. 11#. 


Ex. XLIV. 


(1) 

£13.12#. Il|<f.x2}. 

(2) 

£7. 0#.0Jd.x3t. 


( 3 ) 

£40. 11«. CJrf. X 67^. 

(1) 

3 ro.. 36 po., 27J yds. 

k8J}. 

(«) 

4 mi., 3 far., 37 po., 4| yds. x 5f . 

(C) 

84 tons, 13 cwt., 3 lbs. 

x28(. 

( 7 ) 

£60. 10*. 7<f.4-ji. 

(8) 

597 cwt., 2 qrs., 8 lbs. 

-13J. 

( 9 ) 

£9. 9*. 

(10) 

6491 ym., 8 mo.-r376j^. 

(11) 

£20. 18*. 2Hirf.-12i?. 

(12) 

571 yds., 2 qrs.y 1 no. 

-T-23f 


Misceltaneout Examples, depending on Arts. (110 — 128), worked out. 

Ex. 1. A person bought 600 yards of cloth at 15#. dd. a yard, and 
retailed it at 10#. 3d a yard : what was his proht 7 

His profit on 1 yard = 16#. 3d. -16#. 9d, 

• 

therefore his whole profit = (0 x 600)d. 

= 250#. 

* =£ 12 . 10 #. 

Ex. 2. A q>riiig of water, which yields 75 gallons an honr, snppliM 
*600 families : how much water may each family use daily 7 
The daily supply o£#rater = (75 x 24) gallons ; 

75 x24 

therefore each fomily may use daUy ^ 3gda 
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Ex. 8. How many zevolutions will a wheel, which is 4 yards in cu- 
cumference, make in 3 miles ? 

3 mile8= (3 x 1760) yards=5280 yards, 
and since the wheel passes over 4 yards in one revolution; 

or 1320 = number of revolutions required. 

4 

£x. 4. The value of a mark being 13r. 4^., and that of a moidorc 
27^ , how many half-crowns are there in 30 marks +40 moidorcs ? 

30 marks + 40 moidorcs = (135. 4d.) x 30+275. x 40 
== (160 X 30)d. + (27 X 12 X 40)rf. 

= (4800+ 12960) d. 

= 17760d. 

1 half-crown =:30d. ; 

17760 

therefore number of half-crowns required 

= 592. 

Ex. 5. How many guineas, sovereigns, half-crowns, and shillingB, 
and of each on equal number, arc there la i:i246 ? 

Now, 1 guinea + 1 sovereign + 1 lialf-crown + 1 shilling 
= (42 + 40 + 5 + 2) sixpences 
= 89 six{>ences ; 

and £1246 = (1246 x 20 x 2) sixpences = 49840 sixpences ; 
the question thci'cforc is reduced to this : How often arc 89 sixpences 
contained in 49840 sixpences ? 

Number required = 

= 560. 

£x. 6. How much water must be addedato a cask containing 60 
gallons of spirit at 125. Gd. a gallon, to reduce the price to 85. a gallon ? 

Cost of cask = (125, Cd.) x GO, • 

= (150x60)d. 
a. = (8xl2)d.; 

150 X 60 375 

therefore or 93}=tlie number of gallons which the 

ouik must contain, in order that its contents may be sold at 85. a gallon. 
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Therefore (98|-60), or 38f-the number of gallons of water which 
)iftve to 1)6 added. 

Ex. 7. How many yards of cloth, worth 3#. 7^. a yard, must be 
given in exchange for 144 yards of cloth, worth 18^. IJd. a yard? 

The value of 144 yards at 18^. 1 Jd. a yard, . 

= (18j. Ij^/.)xl44> 

= £130, 10s. 

= G2640 half-pence ; 
and 3^. ^d, = 87 half-pence ; 

()2d40 

therefore the number of yards required = -— ^—=720. 

Or thus, since 185. = (35. 7id.) x 5, 

it is clear that the number of yards required = 144 x 5, 

= 720 . 

Ex. 8. A traveller walks 22 miles a day, and after he has gone 84 
miles anuthcr follows liim at the rate of 34 miles a day ; in what time 
will the second traveller overtake the first ? 

The second traveller has to walk over 84 miles more than the first 
before he can overtake him. 

Each day he walks (34-22) or 12 miles more than the first ; 
therefore JaJ or 7 is the number of days required. 

Kx. 9. A mixture is made of 8 gallons of spirits at 125. lOit a gallon, 
7 gallons at IO5. Gd, a gallon, and 10 gallons at O 5 . Id. a gallon ; at wlmt 
price per gallon must the mixture be sold, Ist, that the seller may 
neither gain nor lose by liis bargain ; 2ml, that he may gain £1. 13#. by 
it ; 3rd, that he may lojfc 7 guineas ; and 4ih, that he may reserve 10 
gallons of the mixture for himself, and sell tlie remainder so as to realue 
the money hc*Uid ou^? 

£. i. cl. 

8 gallons at 125 . lOd. cost 5 . 2 . 8 
* 7 gallons at IO 5 . Gd. cost 3 . 13 . 0 

10 gallons at 95. Id. cost __ 4 . 10 . 10 
therefore 25 gallons cost £13 .7.0 

1st, If he is )|cither to gain or lose, he must sell 1 gallon for 
£13, 7#. 

— 2 )^ 5 which, worked out, gives IO 5 . as tlie price required. 
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Sod. IfheisiogainAl. ISf. 

25 gollona must be sold for £IS, 7». + £1. 13$., or £U f 

thereforei 1 gallon must be sold for ; which, worked out, gives 12 #. 
os the price required. 

drd. If he is to lose 7 guineas, 

25 gallons must be sold for £13. 7r.-£7. 7s. or £ 6 ; 

£6 

therefore 1 gallon must bo sold for ^ ; wliich, worked out, gives 
4s. 9^d, I 7 . as the price required. 

4th. If he is to retain 10 gallons for his own use, 

15 gallons must be sold for £13. 7«.; 

£13 7s 

therefore 1 gallon must be sold for — ^ ; which, worked out, pves 
17s. 9^. ^q. os the price required. 

Ex. 10 . A club, consisting of 66 persons, joined for a lottery ticket 
of 12 guineas value, and it came up a prize of £ 7000 : what sum did each 
man contribute, and what did each man gain ? 

50 persons subscribe 12 guineas ; 

therefore each person subscribes — f 

or 4«. Od. 

5C peraons receive a prize of £7000; 

£7000 

therefore each person receives 

00 

or £125; 

therefore each person gains £125. —is. Od. 

«£124. 16s. 6d. 

Ex. 11. Divide £20 among .4 B, and C, so that B may have 2 
guineas more than J, and that C may have 2 s. less than B. 

Now B*b share - share + £2. 2 s. 

C's share = B'b share - 2s. * 

^A'b share + £2. 2s.— 2s. 

^ ^ s=.4*s share-f £ 2 . 

But, by the question, • 

A*b share4- B *8 Bhare+ CT s Bhares£20, 
or A*b ahaxe-f (A's shaxe-f £ 2 . 2 s.)+(£*s shafe4-£2)»£20. 
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or 3 times A's share + £4. 2s. = £20 ; 
therefore evidently 3 times A‘s share =£20- £4. 2s, 

= £16. IQs., 

. £16. 18®. ^ 
or As share = ^ = £6. C®. 

B*8 share = £7. 8®. C*s share = £7. Os. 

Ex. 12i Divide £8. 11®. Od. among 6 men, 0 women, and 7 boys; 
giving each woman twice os much as each boy, and each man thrice ns 
much as each woman. 

Since each woman's share = twice each boy’s shore, 
therefore C women's shares =12 boys' shares. 

Agun, since each man's share = thrice each woman's share, 
therefore, 6 men’s shares = 16 women’s shares, 

= 30 boys’ shares, 

but 6 men’s shares + 6 women’s shares + 7 boys’ shares = £8. 11 ®. Od., 
or 30 boys* shares - 4-12 boys’ shares 4 - 7 boys’ shares =£8. H#. (Ui., 
or 49 boys’ shares- £8. 11®. (k/. 

= 343 sixpences. 

343 

Therefore, coch boy’s share = sixpences, 

= 7 sixpences = 3s. Od. 

Therefore, coch W’oman's share ~ 7s., 

each man’s share =£1. 1®. Od, 

DECIMAL COINAGE. 

129. It may be well to notice here some of tho advantages which 
would result from a decimal coinage of pounds, florins, cents, and mib ; 
the pound being of the same value as the pound sterling at present ; tho 
florin being =|\jth of £1 ; the cent being =,\>th of a florin, or=y^^th of 
£1 ; the mil (m.) being =^th of a cent, or=,J|,thof aflorin, or^yi^^^th 
of £1. The Table woujd stand thus : 

10 Mils make 1 cent, 1 c. 

10 Cents 1 florin, 1 fl. 

* 10 Florins 1 pound, £1. 

130. In such a system, much of the labour of reducing superior to 
inferior denominations, and the converse, would be done away with ; for'* 
we could at once sayp £24. 3 fl. 7 c. 2 m. = 24372 nu 8inee by performing 
the operation of reduction at length, we obtain 
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£. fl. e. nu 

24 . 8 . 7 . 2 
10 

240 -I- 3, or 24311. 

10 

2430 +7, or 2 437 c. 

^ 

24370 + 2, or 24372 m 

or we might cay fiA. 3 11. 7 c. 2 m. = ^4-372 ; 

for £24. 3fl. 7c. 2 m. = £(24 + f- + ^ + 

240jw + n00 + 70^ 

1000 ' 

24572 
“‘*‘1000 
= £24*572. 

Similarly, £24. 5 fl. 7 c. 2 m. = 245*72 fl., or = 2457 2 c. 
Conversely 24572 mils = £24. 3fl. 7 c. 2 m., 
foTi proceeding by Rule (Art. 110), we get 
10 24 572 

10 _24^-*2m. 

10 245 -7 c. 

24-511. 

lienco 24572 in. = £24. 5 11. 7 c. 2 m. ; 
or we might soy 24572 m. =£24*572 ; 

• 24.572 

for 24572 m. = = £24 572. 

Similarly 24372 m. = 243*72 fl., or = 2437-2 c. 
Again, £18. 3fl. 9 m. = 18309 m., 
or, proceeding by Rule (Art 110), 

£. fl. m. 

18 . 3 . 9 
10 

1804 3, or 18511. 

10 

1830 e. 

10 

183004 9. or 18809m. 
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or we might aay AI8. Sfl. 9m.=jC18'908 ; 

/lflOG0 + 30O + 9\ 

lanoo 

Vd()o 

=r £18 ^00. 

Similarly £19. 811. 1 ) 111 .=- 193*00 9., or=1030*9o. 

Conversely 18309 m.-£19. 3fl. Om. 
for, proceeding by Rule (Art. llO). we get 

m. 

10 ia300 

10 J^5fO^0m. 

10 Ifm-Oc. 

I8-3fl. 

or 18300m.“£19. 3fl. Oc. 9m. 

Similarly 18309 m.s=£^j^^:= £10*309. 

or 18309m.= 183*09 9., or = 1830*9c^ 

Again, £254. 5.J c. £254. 5*5 c. 

10 0 

25400 C.4 5*5 c. 

=--25405*5 c. 

= 254055 m. 

AliO, £254. 51 fl.- £254. 5*25fl. 

10 

2540 9.4 5*25 9. 
r- 2.545*25 9. 

' =: 2.54.52*5 c. 

= 254.525 m. 

Ex. XLV. 

Reduce, expressing in each successive inferior denomination and 
verifying each result : 

(1) £15. 6 9.^ mils, and 9 9. 3e. 2 m. to mils. 
d) £30. 0) fl. to mils, and £96. 19. 2 c. 9 m. to mib. 
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(3) £18. 6^0. to mil^ and 9^fl. to mila. 

(4) £10. 1 m. to inil8> and £46. c, to mils. 

131. The addition^ subtraction, multiplication^ and division of money 
would also be much simplified by the adoption of a decimal coinage^ aa 
will be evident from the following examples. 

Ex. 1. Find the sum of £18. Gfi. 3 c. 5 m.; 9fl. 9 m.; £24. Im.; 
8 c. 2 m.; 5}fi. 


£18. Gfi. 3c. 6m. = 18636, 
9fl. 9m.= 909. 

£24. 1 m. = 24001, 

3 c. 2m.= 32, 

6} fl- = _626, 

44102 ra., 


£. 

or= 18*635, 
or= *909, 
or= 24*001, 
or= *032, 
or= *525, 
or := £44*102, 


each of which results = £44. 1 il. 2 m. 

Ex. 2. From £16. 3 c. 2 ra., subtract £14. 4 fl. 9 m. 

m. £. 

£16. 3 c, 2 m. = 16032, or = IC'032, 

£14. 4fl. 9 111. = 14409 , or= U*409, 

1623111., or =£1 623, 

each of which results = £1. Gfi. 2 c. 3 in. 

Ex. 3. Multiply £1G. 3 c. 2 m. by 23. 

£16. 3c. 2m. = 16032m., or=£16 032. * 


48096 

320G4 


4809G 

32064 


868736 m. £368736 

each of the above reealts»£368. 7 fl* 3 o. 6. m. 


Ex. 4 Divide £368, 7fl. Sc. 6m. by 23. 

In other wordsi divide 368736 m. by 23, or £368*736 by 28. 
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23) 368730 (1G032 


23 


138 

138 

138 

138 

73 

73 


liL 

46 

46 

46 

46 


each of the above results = XIG. 0 fl. 3 c. 2m. 

Note. Similar advantages would result from tho use of a decimal 
q^steni in weights and measures. 


Ex. XLVL 

1. Add together 

(1) X7C. 8fl. 6c. 3 m. ; X*27. 9fl. Dm. ; £84. Ic. ; £6a 36. 6c. 2m.; 
£19. 1 m. 

(2) £252. 21 fl. ; £300. 2J c. ; 4 J fl. ; 5} o. 

2. Find tho difference between 

(1) £19. 6 fl., ami £16. 3(1. 9 c. 

(2) £20, and £19. 9 fl. 9 c. 0 ni. 

(3) £5. 61 fl., and £4. 4J c. 

3. Multiply 

(1) £76. 8 fl. 3 m. separately by 6 and 03. 

(2) 9 fl. 2h c. separately by 18 and 1008. 

(3) £150. 6 m. separately by 2005 and 10576. 

4 . Divide 

(1) £194, 5(1.7 c. 5 m. by 5. 

(2) £10764. 2 fl. 4 m. by 11. 

(3) £342136. 8(1. by 7380. 


Ex. XLVII. 

MieeeUaneoue Quutions and Fjramptes on Arte. (100 — 131). 

Um oontrarf ii not «xpreucd. • J9»x is suppostd to consist of 36S iUys, 

I. 

(1) Explain tbo lEeaning of the term * Reduction.* Reduce 537003. 
half-guineas into seren-shilling pieces, and also into groats. 


0 
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(2) Wliat is the standard of the gold, and silver, and copper ooinago 
In this kingdom ? According to the present law in England for what 
sums respectively are copper and silver legal tenders 7 

(d) What is meant by * Compound Multiplication*? Can concrete 
numbers of the same or different kinds be multiplied together? Give 
the reason. What is the cost of school accommodation for 18750 chil- 
dren at £1. 18s. each ? 

(4) How many nobles are equivalent to £26. 14s.? 

(5) A person bought 1763 yards of cloth at 6s. 3Jd. per yard, and 
retailed it at Os. lid. per yard : what was his profit ? 

(0) A person’s weekly income is £14, and his quarterly expenditure 
Is £128. 10s. ; how much will he have saved at the end of 8 ycai*s ? 
(supposing a year to consist of 52 wrecks). 

(7) An equal number of guineas, pounds, half-guineas, crowns, and 
half-crowns amount to £398. 5s. : how many of each sort are there ? 

(8) IVhat quantity of water must I add to a pipe of wine, which 
qost £90, to reduce its price to 10s. a gallon ? 


II. 

(1) Explain the meaning of 'Compound Division*: wliat different 
cases are there of it ? If £1844. 2s. 8Jd. bo divided equally among 40 
persons, how much will each receive? 

(2) A house and its fumituro are worth £0734. 5s. Orf. ; but the 
house is wortli 8 times os much as the fumituro ; wliat is the house 
worth? 

(3) Define 'a squnro *, 'a cube * ; shew clearly by a figure how many 
cubic feet there arc in a cubic yard. Reduce 4203239040 cub. in. to cub, 
yds. ; and find how many grains of wheat there are in a load, if a pint 
contains 7000 grains. 

(4) Divide £3. 13s. Od. between two jxjrsons, so tliat one shall receive 
half as much again os the other. 

(5) A jeweller sold jewels to the value of .034 guineas, for which he 
recci>'ed in part 1420 dollars, worth 4s. Gd. each ; what sum remained 
unpaid ? 

(6) The tax on a certain property amounts to £974. 16s. Old. at the 
rate of 2s. 2j[d. in the pound. What is the value of the property ? 

(7) If I bottle off two-thirds of 2 pipes of wine into quarts, and the 

into pint% how many doxens of each shall I hive ? 

(B) A servant’s wages are £10. 8s. a year ; how much ongbt he to 
leocivo for 7 weeks? (supposLog a year to consist of 53 weeks). 
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III. 

(*1) What are the different usee to which Troy weight and Avoir- 
dapob weight are respectively applied! Express dOlhs. Avoirdupois in 
lbs. &C. Troy. 

(2) A factor bought dC pieces of stuff for £1509. 17#. 4d« at 4#. lOd. 
a yard : how many yards were there in each piece ? 

(3) How many farthings are there in 5 half sovereigns, 5 half-crowns, 
6 sixpences, and 6 half-pence 7 

(4) Goods are bought at per lb., and the cost of carriage is 
l\d. per lb. ; they are sold at £4. 10#. per ewt : what is the gain or loss 
per cwt 7 

(5) IVhat is meant by a ^inean solar day '7 IIow does the 'solar' 
year differ fiom the 'civil * year 7 State cbarly the methods which liave 
been adopted to correct the error arising therefrom, 

(6) A gentleman laid up in the your 1851 £204. 1#. 6d., having spent 
daily £1. 12#. Qd. : what was his income in that year! 

Q) Divide 198 guineas among 4 persona, so that the second may 
have twice os much as the first, the third 3 times as much as the second, 
and the fourth 4 times as much as the third. 

(8) A person with £5. 7 florins, 9 cents, and 1 mil In his pocket, 
goes to the sea>sidc for 2 days : he spends in Hailway fare Gfl. 2c. 5 m. ; 
in cab fare 1 fl. 2 c. 5 m. ; and his Hotel bill is 13 fl« 5 c* What sum docs 
he return homo with? 

IV. 

(1) What are the standaids of weight and aijiachy in England, and 
how are they fixed ? 

<2) Two persons buy postage-stamps at 12 a shilling ; one retails 
them at 11 for a shilling, and the other at 13d. fora dozen ; compare the 
gains on selling the same numlier of stamps. 

(3) How many Rubios at 3#. ^d, each arc equal In value to 370 
Napoleons, at 15#. 92d. to the Napoleon 7 

(4) A hundred sovereigns all equally light; are worth ninety five 
pounds : what is the value of each in shillings 7 

(5) Find, 

1. The sum of £27. 3c. 9 m.; £500. 2} fl. ; £30. 3 o. 7 m. 

2. The quotient of £405. 5 fl. 3 c. 6 m. by 10. 

(6) A person lays out £43. 9#. 4d. in spirits at 5#. 4d. a gallon ; some 
of which leaked out in tbe carriage ; however, he sold the remainder for 
£54, at the rate of 7«. 6d. a gallon : how many gallons leaked out ! 

(7) If a piece of ground contain 24 acres, and an inclosure of 17 

0-2 
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aerest 3 roods be token out of it, how many perches are there in the 
remainder f 

(8) How many hours hare elapsed since the birth of Christ to the 
year 1852, supposing each year to consist of 365 days, 6 hours ? 

V. 

(1) Explain how the statute defines ^a yard^ with reference to a 
natural standard of length. Find the corresponding linear unit, when 
an acre is one hundred thousand square units. 

(2) How many barley-corns will reach round the earth, supposing 
the circumference of it to be 25000 miles ? 

(3) If a single article cost 3r. 7d., how many dozens can be bought 
fori:86. 10s.? 

(4) A bankrupt owes X3549, and can pay 17s. fid. in the pound. 
IVhat are his effects worth, and what loss do his creditors sustain ? 

(5) A piece of money is worth Kb*. 3d. ; how many guineas are there 
in 253 such pieces? 

(fi) How many times will a i>endulum vibrate in 24 hours, which 
vibrates 6 times in 2 seconds ? 

(7) If the sum paid for 247 gallons of spirit amount, together with 
the duty, to £610. Hr. 2d. ; and tiio duty on each gallon be ^th part of 
its original cost ; what is the duty per gallon ? 

(8) 12 persons on a journey each spend £23. 4 c. G m. in board and 
lodging ; 6 of them agree to pay the travelling expences, the share of 
each amounting to £18. 1 m. Find the amount of expenditure during 
the journey, 

vr. 

(1) What is the meaning of the word ‘Carat ' as applied to gold, and 
as applied to diamomls? How many ‘carats' fine is standard gold? If 
from 2793461 lbs. Troy of gold there be coined £130524465. 4r. 6d., find 
the value of each lb. 

(2) A \vhecl makes 514 rcvobilions in passing over 1 mile, 407 yards, 
1 foot : what is its circumference ? 

(3) How much must I pay for 455 Napoleons, a Napoleon being 
wortli 16r. 4id. ? 

(4) A grooor buys a hogshead of sugar, containing half a ton, fur 
£30, and retails it at 7^. per lb. ; how much money does he make ? 

(5) A merchant buys 10 gallons of spirit at 12<. a gallon ; 15 gallons 
at 14f. 6d. a gallon ; and 18 gallons at 15^. 9d. a gallon ; what will be 
the price of a gallon of the mixture so that may gain £2. 5t. Gd, on 
bis outlay ? 
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((>) A gentleman distributed £41. among 12 men, 16 women, 
and 30 children ; to every man he gave twice as much as to a woman, 
and to every woman tlirce times as much as to a child : what did each 
receive? 

(7) A chain, 11 yards long, is divided into 50 equal |iarts, called 
links; find how many square links there are in an acre. 

(8) A merchant expends £1036. 5s. on equal quantities of wheat at 
£2. 2t. a quarter, barley at £1. Is. a quarter, and oats at 14«. a quarter : 
wliat quantity of each will he have ? 

VII. 

(1) How many minutes arc there in the 10 ycara, of which the first 
is 1052? 

(2) Divide 425 tons, 15 cwt., 2 qrs., 12 Ihs , hy 27 : and 1001 m., 
4 fur., 28 po., by 28 : and find how many moidores are equivalent to 
198 guineas. 

(3) Two boys run a race of 1 mile, one of them gains 5 foot in every 
110 yards ; how far will the other he left behind at the end of the race? 

(4) Light travels at the rate of 102^100 miles a second: how many 
days will it be in coming to us from the star a Centuuri, supposed to be 
20 billions of miles distant ? 

(5) Divide £100, 2s. (M. equally among 4.*l people ; supposing 20 of 
them to have received their portions, and 10 of the remaining 25 to 
have given up their portions to the other 15, how much would each of 
the 15 receive ? 

(6) A father left his eldest son £5000 more than he left his second 
son, and the second son 1500 guineas more than the third ; to the third 
he left 12000 guineas : what was the eldest son’s portion ; and what sum 
did the father leave to his 3 sons? 

(7) A person buys 128 gallons of wine at 8i. Od. a gallon : how many 
gallons of water must bo added to it, in order that ho may gain £5 12f. 
on his outlay, and retail the wine at fis. a gallon ? 

(8) A bankrupt has good debts to the amount of £456. 18«. Sd . ; 
and the following bad debts, £360. 7t. 6d., £120. 13#., and £21. 4#., for 
which he r^eives respectively 4, 5, and 10 shillings in the £ ; his own 
liabilities amount to £4558 ; how much can he pay in the £ 1 

VIII. 

(1) Can you attach any meaning (1) to the multiplication of 6#. Oi. 
by £1. 2*. 3d., (2) to ftie division of 1 yard, 2 feet, 3 inches, by 0 
8 inches? Stoic reasons for your answer. 
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(2) A cAiria^e-loftd is found to weigh 1 ion, 3 cwt., 1 qt., and it 
consists of 815 equal packages ; what is the weight of each ? 

(3) A gives to 98 gallons of brandy worth 25s. 6d. a gallon, and 
gets in return 39 guineas and 570 yards of cloth : what is the value of 
the cloth per yard ? 

(4) A person counts on the average 7000 shillings in an hour : what 
sum will he count in 07 days, if lie work 0 hours a day ? 

(5) A gcntleman*8 average daily expenditure for the year 1852 is 
£2. Of. ild . ; and this allows him to lay by £50 at the end of the year: 
what is his income 7 

(C)) Sliew how to perform the following operations: (1) the addition 
of £896. 5 fl. 4 c. 7 m. ; £391. 5 fl. 3 c. 8 in. ; £23. 9 c. 6 m. : (2) the sub- 
traction of the second sum from the first ; and (3) the multiplication of the 
third by 248; reading off each result 

(7) A grazier left to his 5 children in equal portions 175 oxen, 2003 
sheep, 563 pigs, and 87 fowls: wdiat was the value of each of their for- 
tunes, supposing the oxen to be worth 11 guineas each, the sheep a 
guinea and a half each, the pigs half-a-guinea each, and the fowls 9d. 
each! 

(8) I hire a house at £00 a year ; which is assessed in the rate-book 
at tths of its rent ; I agree to pay the rates upon it, viz., 3 poorVrates 
of 9d,, lOd., and U. 2d. respectively in the £, a church-rate of Sd. in the 
£, and a paving-rate of If. 7d. in the £ : what is the whole annual cost 
of the house t 

IX. 

(1) Explain the calendar as now in use. On June 21 of 1851 the 
Duke of Wellington had lived 30,000 days. Find the day and year of 
lus birth. 

(2) The fore-wheel of a carriage is 10 feet in circumference, and the 
hiiid-wheel is 16 feet : how many revolutions will one make more than 
the other in 100 miles 7 

(3) > A loaded truck weighs 4 ions, 3 qr^ 1 lb. ; the txuck itself 

weighs a ton and a half, and it contains 758 equal packages : find the 
weight of each package. ^ 

(4) A has 35 ponies, each worth 15 guineas, and B has 24 horses, 
each worth £24. 15f . : should they excliange, w'hich of them ought to 
give money also, and how much 7 

(5) Sound travels at the rate of 1142 feet a stcond : if a gun be dis- 
charged at the distance of 4} miles, how long will it be, after seeing the 
flai^, before 1 hear the report? 
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(C) How many times will a clock, which chim« tha qnarten, stdkt 
and chime in ? 

(7) Ho tv long will a person he in walking from Cambridge to Ely, 
a distance of IG miles, when he takes 110 steps of 2} feet every minute? 

(8) A manufacturer employs GO men and 46 boys, who respectively 
work 10 and 14 hours per day during 6 days of the week, and half tho time 
on the remaining day ; each man receives (W. per liour, and each boy 2f/, per 
hour: what is the amount of wages paid in the year ? (a year - 52 weeks)* 

X. 

(1) MHiat will be the cxpcncc of forming a railway 140 miles in 
length, at 3 guineas a yoi’d ? 

(2) A gentleman’s income is 2000 guineas ; ho spends £18 per week 
upon personal expcnces, and his annual subscription to charities amounts 
to £150: what will be the state of his finances at tho end of 8 years? 
(reckoning 52 wrecks to the year). 

(3) Find tho value of 12 lbs., 8 oz. of copper coin, having given that 
12 penny pieces weigh 8 oz. 

(4) What is the price of 7 packages of cloth, each package contain- 
ing 7 parcels, each parad 27 pieces, and oach piece 81 yards, at tho rate 
of 1 1 guineas for 3 yards t 

(5) A mixture is made of 0 gallons of spirits at G G. 2 c. 5 m. 
per gallon, 4 gallons at 0 G. per gallon, and 10 gallons at £1. 1 G. I c. 5 m. 
per gallon ; find the price of a gallon of the mixture. 

(G) If 5000 people took in hand to count a billion of sovereigns, and 
beginning their work at the coininencement of the year 1852, could each 
count on the average 100 sovereigns a minute (without intermission), 
when would they finish their task ? 

(7) I have a bank-note of £*20, a note-of-hand for XC. 10.». and in 
several coins, as follows ; in copper, 13 farthings, and 45 half-pence ; in 
silver, 3G three-i)ence8, 58 groats, 90 sixpences, G7 shillings, 97 half- 
crow'ns, and 126 •crowns^ in gold, G5 half-guineas, 77 guineas, and 34 
moidorcs: how much liave 1 altogether? 

(8) In a manufactory there arc employed 5 foremen, each at 4t. €d, 
a day, 03 wdrkmen, each at 2s. Od. a day, 75 boys, each at 1«. Bd. a day, 
and 47 girls, each at 1«. 4Ad. a day ; they werk 6 days in the week ; how 
much will their master have to pay in wages per week, and how much 
per year ? (a year = 52 weeks). 

* XI. 

(1) Divide £6842. 14s 6d. among 3 persons, so that the first shoD 
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have £568. 14«. 4d» more than the second^ and the second £728. 18«. 2d. 
more than the third. 

(2) If a person spend £152. 10«. a week ; what must be his daily 
income that in 15 years ho may lay by £7522. 10#. ? (a year=52 weeks). 

(S) Find how often 3 cwt, 2 qrs., 27 Ibs.^ 15 oz. is contained in 
4 tons, 18 cwt., 2 qrs., 27 lbs., 7 oz. ; and verify the result. 

(4) A person bought 4 bales of cloth, each bale consisting of 6 pieces, 
and each piece of 27 yards, at £16. 4#. per bale ; what was the price of 
the whole, and whot the rate per yard ? 

(5) Supposing 5000 persons, and 1500 carriages, to pass over 
Waterloo Bridge daily, during the present year, the former paying a 
toll of a half-penny each, the latter a toll of 2d. each ; what will be the 
Amount of toll raised at the year's end ? 

(6) If a person spend 200 guineas during the first six calendar 
months of the year 1853, what is his average daily expenditure ? 

(7) What quantity of tea at 4s, Sjd, per lb., must bo given in ex- 
change for 5 cwt., 3 qrs. of sugar, at 7s. lO^d. per stone ? 

(B) A father left 5 sons ; and his property consisted of £500 in cash, 
and 5 bills of £48. 10#. Gd. each, lie ordered £20 to be l)cstow'cd on his 
burial, and his debts, amounting to £104, to be paid : then the residue of 
the property to be thus divided, viz., one-third part to go to the eldest 
son, and the remainder to the other four sons in equal portions : what 
was the sliare of each son 1 

xn. 

(1) A gentleman sent a tankard to his silversmith, wdiieh weighed 
100 oz., 16 dwts., and ordered him to make it into spoons, each Aveighing 
2 oz., 16 dwts. : how many spoons did lie iTceivc ? 

(2) A gentleman's estate, for the 5 years ending with 1849, yielded 
£1227* 15#. ; how much could he spend one day with another, so as to 
layby 135 guineas! 

(3) The length of a year being 365J days, and that of a lunar month 
being 29| days, how many lunar months are tlwrc in 10 years? 

(4) What is the value of a talent of silver, if silver bo worth 5#. per 
oz., and a talent consists of 1000 shekels, each weighing 210 grains? 

^5) Pivide £17. 3#. 6d, by £14. 3#. Gd. to 4 places of decimals. Can 
these sums be multiplied together? 

(6) A merchant bought 7 pieces of cloth, each 27 yards, for £55. 12#. ; 
and sold 56 yards at 5#. 3|d. per yard ; at what mmt he sell the remainder 
per yard in order to gain £3. 11#. on the whole ? 
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(7) A ccrtiun number of mcn^ twice as many women, and three times 
as many boys earned in 5 days £7, 15«. ; each nmn earned Is. 6d., each 
woman lOd., and each boy 8d. a day. How many were tliere of each t 

(8) A bankrupt owes his creditors X29G3, and juiys them 01. 
in the pound. How much docs he pay them altogether ? 


REDUCTION OF FRACTIONS. 


132. To find the value of a fractional part of a numhvr tf one denomi* 
nation in terms of the same or lower denominations. 

Rule. Multiply the given number by the numerator of the fraction, 
and divide the product (if possible) by the dentuninator ; if there bo a 
remainder, multiply the numerator of the fraction which remains by the 
number of units connecting tlie given denomination with the next lower 
denomination, and divide the product by the denominator ; if there still 
be a remainder, proceed with it in the same way as with the last re- 
mainder, and so on, till you come to the lowest denomination. Tho 
compound number formed of the integral parts reserved from the suc- 
cessive quotients, and of the result of the lost reduction, will be the value 
required. 

Note, If the given number comprise dilTerent denominations of the 
aamc kind : reduce the dilTerent denominations to the lowest denomina- 
tion involved, ami the above nile may be then applied ; or the value 
may bo found by the method shewn in Art 

7 

£x. 1. Find the value of ^ of £1, 


Proceeding by the Rule given above, 
7 r 7 20 

gOfXl- 


7xR 

2 


s. 


1 1 y 12 

and iofU = - 2 d.-C</.; 

therefore the value required 17s. 6d. 

Reason fbr the above process, 

7 1 

~ of XI is the same as 7 times ^ of XI., 

B o 
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Ex. 8. Find the value of f of £15-t-3f of XI + 1 of f of JofXl+ | 
of } of 1*. 

2 f Ml- ^2x15 ,30 
y of X15 = X -y- =X y = X4f , 

,2 2 x 20 40 

Xy = -y-a. = y». = 6f»., 


7 *-' 


8x12. 80, 

=— y-<l.=y<l.=8fx. ; 

therefore J of XI .I = X4. 6«. 8l</. 

X3J=X3 + X?. 

,3 3 x 20 80 

Xy = -y y #. = 8}*., 


4 4x12. 

ji « a.- 

7 7 


4R 


rf. = cyv/.; 


therefore = fi#. 

J of f of i of XI = f of Xl. 

‘20 

= 7'- 
= 2f*, 

6 6x12 , 72 , . . 

^t.:= y £/. = y</.=:lOfr/. ; 

\hereh»re J of of J of XI =2#. lOff. 

2 2 2x12. 

g of ^of l^.-^of l3.:=~-y-Cf. 

= ^d.=3?rf.; 

therefore required value - X4. 5 j?, + XR. 8jr. 4- 2«. lOjf//. + 

=.X7. 17e. 6lr/. 

Ex. 6, Find the value of J of a bushel - f of a peck. 

^ of a bus. pks.~ ~ pks .:-25 pks., 

2 , 2>» , ir» . 

Tj 9 <lts. = li qta.; 

I g 

therefore j of a bus. - 2 pks , 1 J qts., 

~ofapk.=. -y qts.^y qts.=5f qU.; 

therefore required value =2 pks., 1 J qts.-~5f qts. 

pk., 4^^ qts. 
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Ex. XLVIIL 

(1) Find the respective values of 

1 . J of £1 ; § of £1 ; g of J of a guinea ; | of a guinea. 

2. J of £1. 10s. ; § of £2 ; f of half a>crown ; J of Ids. 4df. 

3. i^(jof£l ; of Is.; J of 6s. Od. ; ? of Is. Cd.; ^ ofSs.fkf. 

4. 2^ of 7s. 6d. ; f of £2. 3s. 9d, of & moidorc ; 5 of £135. 

ICs. lOJd. 

5. I of 4s. 7d. ; 1? of £1 . 2s. M . ; x of 21s. ; J of ? of Os. lOjrf. 

6. 3j\r of 2s. 6d. ; of £4. 14s. 5d. ; J of of 10s. Od , ; ^ of 

100 guineas. 

7. J of 5 of 15 of 6 guineas ; J of £16. 16s. of £441. 

12s. 6d, 

8. of a cwt. ; £ of a 11). Avoird ; ^ of a mile ; j of an acre. 

0. of a mile ; of a day ; § of a yard ; ^ of 3 cwt., 1 qr., 14 lb. 

10. 7J of a lb. Avoird. ; IJ of a lb. Troy ; 2f of a gal. ; 4^^ of an 

acre. 

1 1. of a lihd. of l)eer ; 2| of a tun of wine ; 6H3 of a bua 

12. 2J of a load ; 3^^ g of a cub. yd. ; guineas. 

13. i of J of lOJ hrs. f I of || of a moidorc. 

1 4. of XIO. 8*. lirf. ; ? of of 1» of ^ of £2 x ft. 

Ifi. fof £1 xCJ; Joffi of XJ^}, 

10. lOJ of £5. If. IJA 457. ; Si of £C. 14f. 2ftrf..?-C|. 

(2) Find the values of 

1. 5 of £1 +f of a guinca + Sf. 2rf. 

2. a of £1 + 8 of 2f. (W.+ g of 1*. 

0. ^ of £1+8 of If. + ftrf. 

4. ft of of lOf. 6d. + a*. + ft of 2f . M. 

fi. j of £1 — a of ls. + J of 0 guinea— 8 ^f a moiOorc. 

C. £3» + 7i«. + 4Jd. 

7. 8of£l-f of2f. (W. + f oflf. 

8 . fof lOf. M. + }of27f.-ft ofCf.Sd. 

0. ft of £1. 12f. + ft of £3. 6f.+ft of Ijguineaa. 

10. Jof|of£l + 8of jof2f.6d.+f oflOjd. 

11. }of21*. + iof}of£l-8of}of6f.+Iof{afl«. 

12. f of£18 + |of iofin.l2f.+tof3i 
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13- j^of2g;uinca8+ ^^|ofX5. 

14. } of a ton + f of A cwL + J lb. 

15. f lb. Troy + J lb. Troy-f oz. Troy. 

16. ^ of a mile—f of a fur. + ^po. 

17. xfr cub. ft. 

10. § of a qr. 4-} of a bua — J of a qr. 

19. j of 7 fur., 29 po., 3} yds. + f of 5 mi., 3 fur., 37 po., 4| ydi. 

20. 7J of 365 J d. + 3 1^0 of J wks. + J of 58 Ill's. 

21. of 91 ac., 3 ro., 3G po., 2J yda.-J of C ac., 2 ro., 17 po. 
26 J j'ds. 

133. To reduce a number, or a fraction, of any denomination, to a /Vao- 
tion of another denomination. 

Rule. Reduce the given number, or fraction, and also the number 
or fraction to the fraction of which it is to be reduced, to their respective 
equivalent values in terms of some one and the same denomination : then 
the fraction of which the former is made the numerator, and the latter 
the denominator, will be the fraction required.” 

Ex. 1. Reduce 3^. 5d, to the fraction of £l. 

Proceeding by the above Rule, 

3tf. 5c/. -41 pence, 

X' 1 — 240 iHfntc ; 

therefore fraction required = 

Reason for the altove process, 

XI, or unity, is here divided into 240 equal parts ; and 41 of such partfl 
being taken, the port of unity, or XI, which they make up, is represented 

E-x. 2. Reduce | of XI to the fraction of 27^. 

8 of XI = 20 timea J of U. 

5x20 

5x5 

2 

> 27r.=27#. 

5x5 

2 

therefore fraction reqnireds-^, 

5x5^1 2.5 

2 27 W 



142 


ARITHMETIC. 


For 27f. is divided into 27 equal parts ; and g of £1 is divided into ^ 
of such parts ; therefore tlie part of unity^ or 27s.> wliich the latter repro- 
* . V 25 
■“‘*'“27 = 64- 

Ex. 8. Express ^ of £1 as the fraction of a farthing. 

$ of £1 = (f X 20 X 12 X 4) farthings, 

= farthings ; 

1 farthing = 1 farthing ; 


therefore friction required = 




For the unit, or fw-tliing, is divided into 1 part, and £} contains 
of such parts. 

Therefore tlie fraction of unity, or 1 farthing, which f of £1 represents, 
UHJP 1920 

^ “ 7 ■ 

Ex. 4. What part of ^ of a ton is 2|l of 1 J of ^ of a cwt. ? 

2g of 1} of ^ of a cwt. = g of i of f of a cwt. 

r^jxjjxlcwt. 

J of a ton ~ * 3 ® cwt. 


B ^ L 

Therefore fraction required = ^ ^ " 

= Sx 

=r8»-’ 


Jix. XLIX. 

(1) Kedueo 

1. Ct. 8J. to the fraction of £1 ; and 8s. Igd. to the fraction of 
1 guinea. 

2. 6d, to the fraction of 1«. ; and 8s. 4Jd.^o the fraction of £1. 

3. 7gd. to the fraction of 27v. ; and 15 sixpences to tlie fraction of 
18tf. 4rf. 

4. £1. 8i. 4d. to the fraction of £9. Gs. 8d. ; and 2s. to the 
fraction of lOf. 6d. 

5. £4. 17s. Cd. to the fraction of £5; and IGt. to the fractioa 

of £200. • 

6. £18. 7«. Od. to the firaotion of £2; and 8i. 7}d. to the fraction 
of7f.0d. 
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7. 1«. 2d. to the fraction of a moidore ; and 3#. 4d. to the fraction 
of a half-guinea. 

8. dqr8.» 19 lbs. to the fraction of a ton; and 01 ( lbs. to the frac- 
tion of 4 oz. 

9. d qrs., 4 lbs. to the fraction of 2 cwt. ; and 6 oz,, 2g drs, to the 
fraction of a grain. 

10. 8 ro., 27A po. to the fraction of an acre ; and 26J sq. yds. to the 
fraction of 2 acreit. 

11. 12Cyd8., 2ft., Gin. to the fraction of a mile; and 6 cub. ft., 
100 cub. in. to the fraction of n cubic yard. 

12. 2 qrs., 2,ij na. to the fraction of an Eng. ell ; and 8 h., 8 m. to 
the fmetion of a day. 

13. 1 stone, 81l>s. to the fraction of a ton ; and 1 sc., lOgrs. to the 
fraction of a lb. 

14. 2ac., 1 10 . to the fraction of Dac., 2ro.; and 1540 yds., 2 ft, 
0 in. to the fraction of 2 miles. 

15. 1 ft., I Id. to the fraction of a sq. yd. ; and 2 qts., 1 J pt. to tho 
fraction of a barrel. 

10. 2 wks., 5 days, 7 h., 27 m. to tliu fraction of a day ; and 1 ro., 
20 po. to the fraction of an acre. 

17. 4 bush., 2J qts. to the fraction of a load ; and 3 quires, 7 sheets 
to the fraction of a ream. 

18. 21 guineas to the fraction of £2^ ; and 2} cwt. to the fraction 
of 2 tons, 12 lljs. 

19. 10^ months to the fraction of 13 months ; and 100} guineas to 
the fraction of a groat. 

20. 6 ft., 3f in. to the fraction of 13 ft., in. ; and 1} yds. to tho 
fraction of 11 in. 

(2) Reduce 

1. } of a crown to the fraction of £l ; and } of a farthing to the 
fraction of Is. 

2. f of Is. to the metion of a guinea ; and } of 7#. to the fraction 
of a crown. 

8. I *of a guinea to the fraction of £l ; and of 27a. to the fraction 
of 2#. Od, 

4. f of a half-guinea to the fraction of £1; and of la. to the 
fraction of 2s. Gd. 

5. } of £74. 13i.4d, to the fraction of £28 ; and } ofa moidore to 
the fraction of 8| guineaa. 
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0 . 

7 . 

a 

a 

10 . 

11 . 

12 . 


23. 


14. 


la 


IG. 

( 3 ) 

1 . 

2 . 

3. 

4. 
5 
G. 
7 . 
a 
0 . 

10 . 


Kx. 1. 


f of a dwt. to the fraction of 1 lb. ; and f of 2lbs. to Uio frac- 
tion of 2} tons. 

} of a lb. to tho fraction of a cwt. ; and f of a yd to the frac- 
tion of a mile. 

siv of £1 to the fraction of a penny; and of a mile to the 
fraction of h 3 *ard. 

f of f of halfa-guinea to the fraction of 2x. 6d. ; and 1 oz. Troy 
to the fraction of 1 oz. Avoirdupois. 

^ of a pole to the fraction of a league ; and 3| furlongs to the 
fraction of 2} miles. 

J of 7i of IGl yards to the fraction of a furlong ; and } of ^ of 
a guinea to the fraction of 2«. Gd. 

J of IG^. OJd. to the fraction of I7tf. 6d. ; and yjg of a lb. Troy 
to the fraction of a penny weight. 

I of a lb. Avoird. to the fraction of 2 lbs. Troy ; and f of 2r. (k£ 
to the fraction of 1?. guineas. 

j of a French ell to the fraction of a yd. ; and J of a crown to 
the fraction of J of 7«. Gd, 

J J of a sq. in. to the fraction of a sq. yd. ; and J of a yd. to the 
fraction of an English ell. 

•036 

of a year to the fraction of a day ; to the fraction 

of a farthing. 

M'hat part of 7 guineas is J of a moidore ? 

What part of XD is .J of of half-a-cro^^ u ? 

IVhat part of a second is YiroWo o day ? 

What pwt of } of a league is J of a mile ? 

What part of 4 J guineas is of ^ of i.7 ? 

Wliat part of 3 weeks, 4 days, is J of 5^ sec. ? 

What part of } of an acre is 23y\ po. 7 

What part of of a min. is , of a month of 28 days ? 

W’^hnt part of J of 4 tuns of wine is hhds.'7 
What part of 3 fathoms is ^ of i of a pole 7 

Examples, tii8& at the following, are often pttvii.' 

Compare the values of ^ of £1^ ^ of a guinea^ and } cf3f. 


*£1 


20x12 




21 
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^ of * rf., 

I o{3t.9id.=.i ot Kld.=^(lx<^)d.=y(L 
Therefore the cquivelent fractious in one and tiio samo denomination 
(namely^ that of pence) are respectively 

V, and V. 

Least common multiple of the denominators^? x 11 x 8 ; therefore tliO 
fractions become respectively 

00x11 xO 7040 
7x11 xO”* CIO • 
i20x7x8 _70.";0 
ll x7xB‘’ efO * 

01 xll x7 _ 7007 . 

8xii)(7“ oio ’ 

therefore ^ of a guinea is the greatest, ^ of XI is the next, and J of 
Ol 0\d. is the least 

Ex. 2. Express of a guinea os the fraction of hulf-a-crown. 

R r • i >^20 r>x 21 

of guinea* - jq;- *. g -» 


Half-a-crown = 2}s.=f«. ; 
therefore the fraction required =| = J. 

Ex. a Iledu<» cf of XI - A fr«<^tion of a 

moidore. 

if 


10 
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m i45\^ 
“ \9 48/ 

A inoidore~27«- ; 


therdbre tlie finction required: 


26 146 

Tr X "TTT 
0 48 


13x145 

“9x24x27 


1885 
“5832 • 


Kx. 4. What fraction of a guinea together with 4x. Qd. is equivalent 
to 15«.? 

In other words the question is, ** What fraction of a guinea is eqmva- 
lent to 155.-4». Gd., or 10^. 6d. T 

Now 10«. Gd. = 21 sixpences, 

1 guinea =42 sixpences ; 
therefore fmetion required = J J = J. 


Ex. L. 

(1) Compare the values of of £1, ^ of a guinea, and ^ of a 
crown. 

(2) Compare the vjilucs of | of XI, } of a guinea, and 5 of 

15 ^^. 7 id. 

(3) M'hicli is tlic greater, of a day, or f of an hour, and by 
how much 1 

(4) Express the difference between of XI and ^ of a guinea as 
the fraction of half-a-crown. ^ 

(5) Express tlie difference between f of a guinea and { of XI as 
the fraction of holf-a-guinea. 

(C) Reduce g- of a crown of a shilling to the” fraction of a 
guinea. 

(7) Express | of 2s, Gd, of a guinea +{ of Xl-^ of a penny 
as the fraction of Xo. 

(B) Add together f of X3. 7s. Gd, and { of g of 4g guineas ; and 
reduce the result to the firaction of £2. 
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(fi) What fiaction of £10 together with ^ttiaeas is equivaloat 
to 5 guineas 1 

(20) Wliat inction of 2| cwt together with 141be. will 

give a ton and a half I 


REDUCTION OF DECIMALS. 


134. To reduce a decimai <^any denomination to iU proper vatue. 

Rule. ** Multiply the decimal by the number of units connecting the 
next lower denomination with the given one, and point off for decimab as 
many figures in the product, beginning from the right hand, as there are 
figures in the given decimal. The figures on the left of the decimal 
point will represent the whole numbers in the next denomination. Piu- 
ceod in the same way with the decimal part for tliat denomination, and 
so on.** 

Ex. 1. Find the value of *0404 of £1. 

Proceeding by the Hulo given above, 

*04^ 

20 

vmos, 

12 


llGlOOd. 

4 

2*40407. 

therefore the value of *0484 of XI = lit/. 2*40407. 

-llc/.2iWo7- 

Reaton for the above procett. 

-1“^ nfi-l 

■ 10(KK)®'*‘" 

I ^110100 

rOOOO*' 10000 * 


■0184 of XI r 


,,.^2404 
. 1U+2^J. 


10-2 



148 


ARITHMKna 


Ex. 2. Find tlw value of 13’d37fi acrca. 

Acres. 

13-3875 

4 

1*3500 ro. 

^ 

14*0000 po. 

therefore the value is 13 ac.» 1 to., 14 po. 

Kx. 3. Find tiie vsdue of *07 of £ 2 . 10 #. 

£2. 10#. = 50#. 

•07 

50 

3*50#. 

12 

(j-OOd. 

therefore the value of *07 of £ 2 . 10 #. is 3#. (id. 

Ex. 4. Find the value of 0474609375 of £ 10 . 13#. 4cr. 

£10. 13#. 4rf. = 25C0<£ 
•0474G0037.*> 

2560 

28476562500 

2373046875 

04 0218750 

121*5000000000cf. 

4 

2 * 09 . 

therefore the value is 121 ^. or 10 #. 1 Jrf. 

Ex. 5. Find the value of *072910 of £ 1 . 

£- 

1 st method. *972017 r 

20 

19*458340#. 

12 

5-500080dL 

4 

2 * 0003209 . 

therefore the value is 10#. 6^4. neerljr. 



148 


REDUCTION OF DBOIMAIiS. 


2nd method. 


•972910 of of Xl. Art. (97). 


jOfXl 

-». = 19«. aid. 


\480 ) 


OOOOOU 
87502 5 
" 900000* 

407. 

“ 24 

Note, The latter is generally the better course to adopt. 

Ex. 6. Find the value of 375 of a guinea + *54 of Ov. Sd, ■ 

£2. I5s. 

•373 

21 

.^73 

73g 

7B7.V. 



105(KVA 

4 

2*(K>07, 

therefore *375 of a guinea = 7^^. 10 J//, 

•54 of 8^. nd. of 00d. = 54d,^ 4^. Od. 

•027of.C2. 15*. = (~of55^*. 

therefore the value required -7^ lOjrf. + 4y. Cd. + l v. Od,, 

^ =13t. 10.id. 

• i.an , . 

Ex. 7. Find the value of of 3J tons -'3405 of IJ qrs. 4 
of 2 cwt., 102 Ihs. 

133 /ia3 15\, 133x8,^ 

- of 33 - 4) t<»»=-8tnri- 

/'J83X.1 SOB . 


sS4 cwt.. 3 qrs., 21 lbs. 


•027 of 


21«14i» 

•Kir 
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•3406ofliqra=(?g^iof|) 


qn,, 

IbB., 


= (^) ibs.=i5ef «». 


*213348 

*j320 


of 2 cwt., 102 lbs. 


A 


/213348 - 21334 
900000 

mou. 

900 


"lbs. 


= 213 jT' lbs. 
4 o0 


1000 

X -t; i7^ 

320 


of 320^ 


lbs. 


therefore the value of the expression 

=24cwt, 3 qrs., 21 Ihs. — ISJy lbs. + 213}|J Hm. 

= 24cwt., 3 qrs., 5^1bs. + l cwt., 3 qrs., 17}£ilhs. 
= 1 ton, C cu t., 2 qrs.. 22, lbs. 


Ex. LI. 

(1) Find the respective values of 

1. -46 of 4:1 ; ICUIfi of XI ; -87708 of XI . 

2. -281 2« of XI ; 7002 of XI ; 'SoOOTfl of X2. 
a 6-0062fi of XI ; -776625 of X5 ; -6875 of ICr. 

4. -0025 of a guinea ; 7036 of 10s. ; 2 026 of Is. 

6. -056713 of a guinea ; 2 70543 of XI ; 174376 of 10s. 
a 3 040 of XI : -0426 of XlOO ; 432 of 13s. 4(1. 

7. •1876 of 6 guineas ; 105626 of 6s. Bd. ; 876 of X3. 6s. Bd. 
a 3-10532 of 12s. Gd. ; 276 of 2s. 4<f. ; 41-376 of 8dL 

9. -876 of a lea. ; 2-5384375 of a day ; 6 of 1 lb. Troy. 

10. 0-156610416 of X4 -, 040876 of 3 qrs., 12 lbs. 

11. -86076 of a cwt. ; -07326 of a cwt ; *045 of a mile. 

12. 4-10626 of a ton ; 3-626 of a cwt ; i05 of an' acre. 

la 3-8343 of a lb. Troy ; 2-46875 of a qr. ; 4-106of 3 cwt, 1 qr., 21 Iba 

14. 3-8376 of an aero ; 3-6 of 18 gallons. 

16. -926 of a furlong ; -34376 of a lunar month. ' 
la 6-00326 of XlOO ; 3 8 of an Eng. ell. 

17. 2-26 of 3^ acres ; 2-406 of 6 crowna 

la 1-605 of xe. 2s. Od. ; 2-0396 of 1 m., 630 yds. 

15. 4-761 of 2 sq. yds., 7 sq. ft ; 20006 oi X63. Os. 31<f . 

20. S'OOddlS of 2 miles ; 1*005 of 15 guintm 
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(2) Find the respective values of 

1. -383 of £1 ; *7003 of £1 ; -4694 of 1 lb. Troy. 

2. 67*0 of 27*. ; 138 of 10*. 6d. ; 2 C of 6*. 

3. 142837 of 2 guineas ; 3'26il5328 of 17*. 6i. 

4 . *063 of 100 guineas; 20138 of 3'3moidorea 

3. 4 06 of 1 J sq. yds. ; 163 of 2} miles ; 4'i)6 of 4 d., 3 hra. 

6. 3 242 of 2J acres ; of 2iV of 2-6 days. 

•6681 

(3) Find the difference between *77777 of a pound and Bs, 0'6G4BJ. f 
and between *70323 of a pound and 3 5G4G of a shilling. 

(4) Subtract | of a crown from 4Cr59375. 

(5) Find the respective values of the following expressions: 

1. *68125 of £1 + 375 of 13s. 4J. -h *005 of £3. 2s. OJ. 

2. s3J of 6s. Bd. - *40072 of a guinea + 2*76 of £30. 
a £ C34375 + 0*25 of 25s. + *316 of 30#. 

4. -75 of 6s. Bd. - 1 84375 of 4s. + 3 9796 of 28. 

5. 2 8 i of 365i days + 5*75 of a week-j ^5 hours. 

C. 5 'u ^ acres -2 00875 square yards + *0227 of 3} square 
feet. 

(0) M'liich is the greater, *0231 of a guinea, or *19 of a half-crown? 


135. To reduce a numfter or fraction of any denomination, to tho 
decimal of another denomination. 

Rule. “ Reduce the given numlnsr or fraction, to a fraction of the 
proposed denomination ; and then reduce this fraction to its equivalent 
decimal.*' 


£x. 1. Reduce f of £1 to the decimal of 1 guinea. 

• ® 

1 guinea~21f. 

therefore the fraction required 
|7 I 80 

*13 l-lH 


2li 


1-14286^14 
■38096238 

therefore the dedmal required <=*380852381 
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Ex. 2. Reduce ld«. to the decimal of £1. 

lar. 0}</.=l62id.=4»d. 

£l = 240d,i 

m 

therefore the fraction = 5 ^ = 

9G0) 649-00 (-67 
67GO 
7m 
6720 
580 

We may work such an example as the above more expeditiously, by 
first reducing \d, to the decimal of a penny, which decimal will be *25, 
and then reducing C-26d. to the decimal of a shilling by dividing by 12, 
\\hich decimal will be *520833, and then reducing 13*520833^. to the 
decimal of £l by dividing by 20, which process gives *67604166 as the 
required decimal of £'i. 

The mode of operation niny be shewn thus : 

4 , 1-00 

12 

2,0 I i3-5 2o:^3ri 
*6760410 

Ex. 3. Reduce C bus., 1 pk. to the decimal of a load : and vei ify 
tlie result. 

4 1-00 

0 325 

5 -40^ 

*03125 

therefore *08125 is the decimal required. 

*00125 id. 

5 

*40625 qrs. 

8 

3 25000 bush. 

4 

1-00000 pk. 

therefore *08125 of a loaded bus., 1 pk. 
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Ex. 4. Add together I of 21«.4 } of a moidor^ f of 7t. ^ and redm 
(he result to the decimal of £1. 

}of21s.:=:V«*»8**d(d. 

Jof27#.=V»-=^l-0s-3<^- 

f of 7e. Qd, = (3«. 9d,) X 5 = 18jr. di. 
therefore the sum -• £2. 7*. </. 

Now to reduce £2. 7 j». 4^^/. to the decimal of £1. 

5 4- 

12 48 

2,0 7*4 

~n 

therefore the decimal required = 2 87. 

Ex. 6. Express the sum of *420571 of £15, J of of f of £1. 12#., 
and f of 3d., as the decimal of £10. 

•42857i of£*15::.,JS!;5;j of £1.5. 

=:f of £I5-£*V 

= £ 0 . Bs.Gfd; 

} of i of I of £1 . 12.. ^ i of j't of t of 32«. 

= 3?ri; 

f of3d.=: Vd.-l?d.; 

therefore the sum = £0. 8#. 6jd + 2^. 3Jd. + 1 f d. 

= 0. lU 

2,0 -Jl 

10 j 0-^ 

^ *055 

therefore the decimal required = *G55. 

Ex. 6. Convert £17. Or. 6d. into pounds, 6orin8, See . ; and verify the 
result * 

First reduce 9#. 6d. to the decimal of £1. 

12 00 
• 2,0 9%5 

"“•475 
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/. £17. 9». 6rf.= £17*475 

=£17. 4fl. 7c. 5 in. 
AgiuQ^ £17. 4 fi. 7 c. 5 lu. 

= £17-475 
20 


Ex. 7. 
coinage. 


9*500«. 

12 

COOOd 

£17. 4 fl. 7a 5m. =£17. 9s. 6d. 

Express 1 shilling and 1 half-crown in terms of the decimal 

1 «. = - £y^ jy = £-05 = 5 cents ; 

2if.Crf. = £i = £^=£-125 
= 1 fl. 2 c. 5 m. 


Ex. 0. Reduce the difference between a cent and a penny to the 
decimal of 8«. 4d. 


ld.-£,2Ju; lc.=£yj^y; 

/. didercnce = £ (i Jor ~ jItf) ~ ^ ^rjSnr 

-Wo^x20xl2K = i</. 
a?. 4d. = 40</. 

1 

fraction= A = jJ^ = ^8Jo; 
decimal = 035. 


Ex. LI I. 

(1) Reduce 

1. Cs, 4d. to the decimal of £1 ; and 8f. 81d. to the decimal of £1. 

2. 4«. 7^. to the decimal of £1 ; and 15s. ll^d. to the decimal 
of £1. 

3. 3s. 4J<1 to the decimal of a crowm ; and to the decimal 
of£l. 

A 10s. OJdL to the decimal of £1 ; and 5s. Sjd to the decimal 
of£5 

5. Is. S\d, to the decimal of 15s. ; and 12s. 1^. to the decimal 
of a guinea. 

6. 5s. to the decimal of 13s. 4d. ; and 18s. Od. to the decimal of 27s. 
7* 13t. 6d. to the decimal of 10s. ; and £1. Os. 4jd. to the deciinai 

of£l. 
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8. £3. 11s. to tho decimal of £1 ; and also to the decimal 
of £2. 10s. 

9. 14s. OfdL to the decimal of 3 guineas ; and 27s. to the decitntil 
of 1^ guineas. 

10. 61 guineas to the decimal of £5; and lid. to the decimal 
of £100. 

11. £8. Os. lOd. to the decimal of 6J(/. ; and 7 guineas to tho deci- 
mal of £5. 10s. lid. 

12. 2oz., iSdwts. to tlie decimal of 1 lb.; and 411)8., 2 8c. to tho 
decimal of 1 oz. 

13. 2 qrs., 21 lbs. to the decimal of 1 ton ; and 3 cwt., 8oz. to tho 
decimal of lOcwt. 

14. 2 fur., 41 yds. to the decimal of a mile ; and 1 fur., 30po. to tlie 
decimal of a league. 

15. 28q. ft., 73 Kq. in. to the decimal of a square yard ; and 3ro., 
20 po. to the decimal of an acre. 

10. 14 gals., 2 qts. to the decimal of a barrel ; and 3 qrs., 3 pks. to 
the decimal of a load. 

17. 4 days, 18 hrs. to the decimal of a week ; and 11 see. to tho 
decimal of .5 days. 

18. Ij^ guineas to the decimal of £14; and 1 lb. Troy to tho deci- 
mal of 1 lb. Avoirdupois. 

19. inches to the deciiiml of miles ; and 1 st., 6J lbs. to tho 
deeiinai of .S.J lbs. 

20. 3J ])k8. to tho decimal of 3J qra.; and 27 A gals, to tho decimal 
of qta 

21. 5J yds. to the decimal of 2 Fr. ells ; and 1 ton, 2| cwt. to the 
decimal of 1 cwt., 2} qrs. 

22. 3 wks., 5} d, to the decimal of 5| hrs. ; and 1 min., 21 sec. to 
the decimal of ^ of a lunar mouth. 

23. 3 reams to the decimal of 19 sheets; and 3^ acres to the decimal 
oWJJ sq. yards. 

24. 3.3 yds. to the decimal of a mile ; 3s. 5^d. to the decimal of a 

dolhur, a dollar being 4s, 3cl.; and 7s. to the docimul 

• oflOs.Cd. 

(2) Reduce 

1« { of 13s. 6d. to the decimal of £1 ; and f of half-a-crown to tlie 
decimal of Is. 

2. t of a croYrn to the decimal of 21#.; and 6J cwt to the decimal 
of a ton* 
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9. )|ofagaiiidft iothe dedmal of XI ; and | pk, to the decfaoa* 
of 2 qrs. 

4. f of a guinea to the decimal of X2 ; and of a year to tho 
decimal of a day. 

d. ^ of ^ of 40 yds. to the decimal of ^ of 2 miles; and ^ of 
dj^sq. yds. to the decimal of 2 acres^ 1 ro. 

G. } of hra. to the decimal of 3G5J^ days ; and 9^ of H pecks 
to the decimal of qrs. 

7* Gibs., Coz. Troy to the decimal of 10 lbs. Avoird.; and I oz. 
Avoird. to the decimal of J oz. Troy. 

(G) Express | of a crown + f of a shilling as a decimal of 7s. 

(4) Express f of half-a>crown+ *4 of a shilling os a decimal of £2. 

(6) Add together J of a day, J of an hour, and ^ of 6 hours ; and ex- 
press the result as the decimal of a week. 

(G) Express the difference of ^ of a guinea and J of 7s. 6d, as tho 
decimal of a moidorc. 

(7) Express tho value of *83 of Qs, + 05 of 2 guineas + 1*8 of 5s. as the 
decimal of half-a-guinca. 

(8) Find the difference between half-guineas and £3*525 ; and 
reduce the result to the decimal of a crown. 

(0) Add 5J^owt. to 3*125 qrs.; and reduce the sum to the decimal of 
a ton. 

(10) Convert the following sums of money into the decimal coinage 
of pounds, Gorins, See,, and verify each result : 

1. Ge/. 2. lOd. 3. djd. 4. 5s. 

5. 10s. G(/. 6. 16s. 7. £5. 12s. Gi. 

0. £54. 7s. 4«/. 9. £20. 10s. rid, 10. 15s. 4^d. 

11. 14s. 016(/. 12. £2. 15s. 11 OOed. 13. £3.0s. lld.S Ol^, 

TRACTICE. 

13G. Di:p. An Aliquot Part of a number jp such a* part as, when 
taken a certain number of times, will exactly make up that number. 
Thus, 4 is an aliquot part of 12, G of 18, &c. 

Praotice is a compendious mode of finding the value of an^ number 
of articles by means of Aliquot Parts, when the value of an unit of any 
denomination is given. 

Practice may be separated into two cases, Siuple and Compound. 

I. Simpk Practice, * 

In this case the given number b expressed in the same denomination 



ntAonoa. 1S7 

uihe oidtwlioMvalaeissJven: •^foriiittanoe,86lbt.kt£8.6«.per lb.j 
or 390 articles at 6«. 6)4^. each. 

The Rule for ^inple Practice will be easily shewn by the following 
examples. 

Ex. 1. Find the ralue of 1296 tilings at 16 j;. lO^d, each. 

The method of working such an example is the following : 

Supposing the cost of the things to be £1 each ; 

then the total cost - £1 296 ; 

therefore 

£. i. 4. 

cost at lOtf. 0.7. each=^ of the above sura k648 . 0.0 

cost at 6s, Od, each^l the cost at 10«. each -324 . 0 .0 

cost at Is. 37. each = } the cost at 5s. each . . . = 81 . 0.0 

cost at Os. 71d^eachs} the cost at Is. 37. each - 40 . 10 . 0 

therefore, by adding up the vertical columns, 

cost at 16s. 10J7. «=£1003 . 10 . 0 

The operation is usually written thus : 

£. (/. 


10s. 


of 

£1 

1296 . 

. 0 


- cost 

at 

£1 each. 

5s. 


of 

10s. 

048 . 

, 0 , 

. 0 

- cost 

at 

10s. each. 

U 37. 

4 

of 

6s, 

324 *. 

0 , 

, 0^ 

-cost 

at 

5s. each. 

7ld, 

=rl 

a 

of 

Is. 8d, 

81 . 

0 , 

, 0^ 

= cost 

at 

Is. 37. each. 





1 40 . 

10 . 

._0 = 

= cost 

at 

7J7. each. 





C1093 , 

. 10 . 

, 0= 

= cost 

at 

10s. 1017. each. 


JVote, The student must use his own judgment in selecting the most 
convenient ‘aliquot' parts ; taking care that the sum of tlioso taken make 
up the given price of the unit. 

Ex. 2. Find the value of 3825 things at £2. 17s. 4J7. each. 

£. #. d. 

= J of £1. 3825 . 0 , 0 -value at £1 each. 

• 2 

7650 . 0.0 —value at £2 each. 

• 5s. = J of 10s. 1912 . 10 . 0 = value at 10s. eaclu 

2s. 5= i of 10s. 956 . 5.0 = value at 5s. each. 

(/ take i of £1912. 10s.) 382 . 10 . 0 rvalue at 2s. each, 

47, = J rf2s. 63 . 15 . 0 = value at 47. eac^h. 

^7. = ^ or 47 7 * 10 . 4J - value at .J7. each. 

£10072 . 19 . 4j*valueat£2.l7s.447ertch. 
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Ex. a Find tho cost of 105} cwt. at jC2. 6s, 6d, per cwt 
The cost clearly <=165 times £2. 6s, 6d.+^of £2, 6s, Otf. 

£. t. d. 


5#.=}of£l. 165 . 0.0 =co8t at £1 each. 
2 



330 . 

. 0 . 

. 0 

= co8t at £2 each. 

(U.:=^0f6«. 

41 . 

5 . 

. 0 

= cost at 6s, each. 


4 . 

. 2 

. c 

=cost at 6d. each. 


375 , 

. 7 , 

. 6 

= cost of 165 cwt. at £2. 5s, 6d. per cwt. 

i of xe. 6t.6d. - 

= 1 , 

. 19 . 

.9? 

= cost of 5 cwt. at £2. 58, 6d. per cwt 


£377 . 7 . 3J=co8t of 105J cwt. at £2. 6s, 6d, per cwt. 


Ex. 4. Find the value of 0413 thingfs at 4s, lO^^d, each. 


£. «. d. 


4s. 

= iofil 

6413 



s= value 

at 

£1 each. 

Od, 

= iof4». 

1282 . 

. 12 . 

0 

= value 

at 

4s, each. 

4d. 

= ^ of 4*. 

160 . 

. 6 . 

6 

= value 

at 

Od. each. 


= ^fO{4d. 

106 < 

. 17 . 

8 

5= value 

at 

4(/. each. 



11 , 

, 13 . 


= value 

at 

/ycf. each. 


£1501 . 9 • 11J}~ value at 4s, 10|V^. each. 

II. Compound Praciice, 

In this cose tho given number Is not wholly expressed in the same 
denomination as the unit whose value is given ; as for instance, 1 cwL, 
2 qra., 14 lbs. at £2. 2s. per cwt. 

The Rule for Compound Practice will be easily 8he%vn by the follow- 
ing examples. 

£x. 1. Find the value of 84 cwt., 3 qrs., 14 lbs. of sugar at £12. 11s. 8i. 
per cwt 

Tho method of working such an example is the following : 

The value of 1 cwt of sugar being £12. 11s. 84 1 

£. «. d. 

the value of 84 cwt. of sugar = ]057 . 0 .0 

2 qrs. = } (value of 1 cwt.) =x 6.5 .10 
1 qr.sj- (value of 2 qrs.)^ 3. 2.11 

14 (value of 1 qr.) ss I . 11 . 5} 

therefore^ by adding the vertical columns^ « 

the value of 64 cwt, 3 qia., 141be.«£1008 • 0 • £} 
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The operation is usually writtoi thus: 

£. d. 

2qn.=-}cwt 12. 11. 8 »Talaeoflewt 

U 

161 .0.0 sTalue of 12cwt 

7_ 

1067. 0. 0 = value of (12x7) or 84 cwi 
1 qr, s= J of 2 q». 6 . 6 . 10 c= value of 2 qrs. 

14 ibe. of 1 qr. 3 . 2 . 11 « value of 1 qr. 

^ ^ of 1 4 lbs. 

£1008 . 0 . = value of 84 cwt., 3 qrs., 14 lbs, 

£x, 2. Find the value of 310 cwt., 3 qrs., 10 lbs. at £2. 1 2«. (kl. per cwt. 
I £. * tt. 

2qT8.=-Jcwt 2 . 12 . 0 = value of 1 cwt. 

I 10 

26 . 6 . 0 = value of 10 cwt. 

4 

106 . 6. 0 = value of 40 cwt. 

8 

840 .6.0 = value of 320 cw'f , 
miTitracUng 2 ■ 12 ■ C =valneoncwt 

837 . 7 . 0 = value of 310 cwt. 

1 qr. = Jof2qrs. 1.0, 3 = value of 2 qrs. 

14lbs. = J of Iqr. 0.13. 11 = valuc of 1 qr. 

2 lbs. = ^of 14 lbs. 0. C. ci = vuluc of 141bs. 

0 . 0 . Hi == value of 2 lbs. 
i.-830 . 14 7 4 = ''‘‘''‘«of310cwt.,3qrs., lOllw. 


£x. 3. Find Uin value of 37 yds., 2 ft., 7 in. of silk, at 6t. Z\d. a yard. 

1 ft = ( of 1 yd. I 0 . 6 . 3i = value of 1 yd. 

4 

T". ^1 « value of 4 yda 

9 

I C*. 9. 9 = value of .36 yds. 

I 0 ’ ^ = value of 1 yd. 

^ 9 . 16 . Of - value of 37 yds. 

lft«ioflyd. 0. 1. OjV = value of 1ft. 

6in.a}oflft 0, 1. 9,^ = value of I ft. 

Iin.«}ef6ui, 0. 0 . lojj =valueof6in. 

( 0 . 0 . l}ifl “ value of 1 in. 

£9 . 10 . = value of 37yds.« 2ft., 7iil. 
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Note, It wni l>e found most oonvement, in all examples of Practice, 
to work with fractions of a penny, and finally to find the ralae of the 
znm of these fractions in farthings, as in the above example. 

Ex. LIII. 

Find the value of 

1. 645 things at 2t, 6d, each; and 69 things at 10s. 6d. each. 

2. 454 things at 2s. dd, each ; and 72 things at Is. 7d, each. 

3. 52 things at 8s. 9d. each ; and 1257 things at OJd. each. 

4. 620 things at 8s. Bd, each ; and 286 things at 12s. Id, each. 

5. 80 tilings at 4s. 4^d. each ; and 37 things at 5s. d^d, each. 

0. 138 things at £1, 14s. each; and 589 things at £1. 11s. Od 
each. 

7. 05 things at £1. 2s. Gd, each ; and 107 things at £24w 6s. 2d. 
each. 

8. 457 things at £1. 8s. 6d. each ; and 88 things at 1^. each. 

9. Ill things at £2. 5s. lOd. each ; and 9261 things at 14s. lid. 
each. 

10. 4681 things at 8}d. each ; and 1200 things at Ids. Id. each. 

11. 1450 things at £1. 7s. 8d. each ; and 249 things at £2. 13s. 9d. 
each. 

12. 808 things at 18s, 73d. each; and 405 things at 10s. OJd. 
each. 

13. 744 tilings at £10. 19s. each; and 421 things at £4. 2s. GJd. 
each. 

14. 1593 things at 9s. 0^. each ; and 6602 things at 7s. l}d. caoli. 

15. 7382thing8 at£3.15s.4^.eacli ; and 5614 things at £14. 14s. 5id. 
each. 

1C. 0573 things at £5. 18s. lOjd. each ; and 37271 things at £6. 
13s. Ojd. each. 

17. 51143 things at £4. 17s. OJd. each ; and 6293 things at £7. Os. 
llfd. each. 

18. 3027 things at £5. 12s. 2^ each ; and 4945 things at £1. Os. 
l}d. each. 

19. 733} things at £1. 9s. 4d. each ; and 751} things at £2. 17s. 
lOtf. each. 

80. 1418} things at 7s. 9}d. eacli; and 1178| things at lOs. 8d 
eadL 

81. 1762} things et £1. Is. 10}d. each ; and 5555f things at 6s. lOJd 
each. 
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S2. 4013| tilings nt X2. 16*. 6^ esch ; snd 0OM tilings st 18r> 

dfdL each. 

2d. 6444)^1 things at £10. 14f. each; and 6100^ things al 
£4. 16s. 4id. each. 

24. 49*65 things at 8s. lljd. each ; and 147*625 things at 18s. 7}^. 

each. 

25. 1490 things at Bjd. each ; and 7866 things at 2s. 6^^/. each. 

26. 7400 things at 4s. 9^d. each; and 2841 things at 5s. 10 

each. 

27. 6352 things at £1. 19s. 7'^* each ; and 2731 things at £4. 8s. 

9jd. each. 

28. Find the value of 5 cwt., 2 qrs., 14 lbs. at £2. 5s. 6d. per owt. 

29. Find the value of 33 cwt., 3 qrs., 7 lbs. at £6. 7s. Bd, per cwt. 

30. Find the value of 72 cwt., 3 qrs., 17 lbs. of sugar at £1. 4s. Od 

per cwt. 

31. Find the value of 60 cwt., 3 qrs., 12 lbs. at £7. 13s. Bd. per cwt. 

32. Find the value of 3 cwt., 2 qrs., 10 lbs. at £3. 7s. 6d. per cwt. 

33. Find the value of U yds., 2 ft., 10 in. at 5s. 7^d- per yd. 

34. Find the value of 39 cwt., 10 lbs. at £3. 15s. 7id. per cwt. 

35. Find the cost of 30 cwt., 2 qrs., 14 lbs. at £1. 17s. B}d. per qr. 

36. Find the value of 15 oz., Gdwts., 17 grs. at 5s. lOd. per oz. 

37. What is the rent of 23 ac., Sro., 5 po. at 2^ guineas au acre 1 

38. What is the cost of 7 cwt., 1 qr,, 15Jlb8. at £2. Os. 7d, par 

cwt.? 

39. What is the rent of 225 ac., 1 ro., 19 po. at Ids. 2(d a rood 7 

40. Find the cost of 22 qrs., 4 bus., 3 pks. of wheat at 5s. 8|d 

per bus. 

41. Find the cost of 2 tons, 15 cwt., 27 lbs. at £5. 11s. 7id per cwt. 

42. Find the cost of 48 sq. yds., 8 sq. ft., 114 sq. in. at 13s. 73d per 

«l. yd. 

43. Find the cost of 2 hhds., 1 bar., 5 qta. of beer at £2. Os. 6d a 

bar. • ^ 

.SQUARE AND CUBIC MEASURE. 

CROSS multiplicahok, duodecimals. 

137* PzFUfiTioNS : 

(1) A PAasMJSfiOinAM is a four-aidod figure, of which the opposita 
aides are paialleL 


11 





m 

(2> AR]soTiNOLBl0&nglit^jg;3edp8i«IHogiftiiu 

(3) The Area ci a figure is the quantity of auifaoe contained 
i^ it ; and is estimated numerically by the number of times or parts of a 
time it contains a certain fixed area, which is assumed for its measuring 
unit. 

(4) A Solid is that which hath lengthy breadth, and thickness. 

(5) The Capacity, or Volumb of a solid, is the quantity of space, 
cpmprehending length, breadth, and thickness, which it contains or 
takes up. 

((Q The word Content is also frequently used to denote length, area, 
and capacity or volume ; the lengUi of a line being called its linear con^ 
tent; tho area of a figure, its superficial content ; and the capacity or 
volume of a body, or of a portion of space, comprehending length, breadth, 
and thickness, its solid content, 

(7) A Parallelopiped is a solid contained by six quadrilateral 
figures, whereof eveiy opposite two are parallel. 

(3) A Rbotanoular Parallelopiped is one in which the several 
angles of the quadrilateral figures, which contain it, ore right angleSi 

138. By reference to the Tables, Arts. (106, 107), and the observa* 
tions upon them, we see that, in tlie sense there indicated, length multi- 
plied by length produces area, and area multiplied by length produces 
capacity; the units in the products in these coses differing in kind from 
the units in the factors ; thus, a rectangular area, whose adjacent sides are 
4 and 3 feet respectively, is divisible into (4 x 3) or 12 equal squares, as 
shewn by the accompanying figure, the length of l 2 3 4 

a side of each square being one linear foot. The 
rectangular area in this case is said to be the pro- 2 PT 
duct of the two adjacent shies, represented respect- ! — 
ively by numbers, the units in the numerical pro- 
duct being no longer linear feet, but square feet. Similarly, if the adjacent 
edges of a rectangular parallelopiped be 3. 4, and 2 feet, rcsi)ectivcly, tlic 
capacity of the solid is equivolent to 24 oubes, each containing one cubic 
foot ; and thus the capacity of the parallelopiped is correctly expressed 
by the product of the three adjacent edges represented respectively by 
numbers, the units in the numerical product being no longer linear leet, 
aa in the factors, but cubic feet. 

Perhaps tho readiest way of working examples in square and cubic 
measure is that of reducing all the different denominations to the somB 
denomination ; and proceeding as in the examples subjoined^ 




SQtJAItX imuto HEASimX. 

Ex. I. Find the are* of a xectangiilar court-yard 17ft. Cin. long; 
and 10ft. din. brood. 

The area=(l7fi 6in.)y (10ft 4 in,) 

=:17i£t xlSift. 

/05..40\__^ 


/05 ^ 40\ ^ 

= (2 


= 233J sq. ft. 

26 sq. yds., 8sq. ft., 48 sq. in. 

Ex. 2. Find the expense of paving a floor, whose length Is 00 ft. 2 in. 
and breadth 18 ft., at Cs. per square yard. 

Area of floor = (.%'! ft. 2 in.) x 10 ft. 

S:^00Jft.Xl8ft. 


/I09 18\ , 


Therefore cost, which = cost per yard x number of yards 
. / 1J)0>:2\ 


e-XiO. IBs. 

Ex. 0. How many square yards, feel, and inclics will remain out of 
400 square feet of carpeting, after covering the floor of a room 21 ft. 9 In. 
long and 16 ft. y in. hroiul ? 

Area of the floor = (21 f x 1 (»f|) sq. ff . 


/87 2ao\ . 


20x203 * 8807 „ 

4x4^ ~ 16 

Therefore the numlier^of square feet of carpet remaining after covering 

^ ^ 0887 

gbe floor * 400 — -jj- 


11^2 



104 
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c 


oioo-m 
16 
m 
® 16 

- 32 sq. ft,, 9 sq. in. 

s=3 sq. yds., 5 sq. 9 sq in. 


Ex. 4. Find the capacity of a cube, of which each edge is 1 ft Sin. 
Capacity = length x breadth x height, 

= (l|xlSxlJ)cub.ft. 


^ 5 X cub. ft. 


‘3 3 ; 


125 
' 27 


cub. ft. 


4cub. ft., 1088 cub. in. 


Ex. 5. A block of stone is 2 yds. 1 ft. 3 in. long, 1 ft 7 in. broad, and 
2ft. thick ; find its solid content, and its value at 2#. dd. per cub. ft. 

Its content = (2 yds. 1 ft. 3 in.) x (1 ft. 7 in.) x 2 ft. 

= 74ft xl/jjft. x2ft. 

= (7} X 1/^x2) cub. ft 




20 X IQ 

« ^ 5 — cub. ft. = 22 cub. ft., 1650 cub. in. 

Z X xZ 

Its value = {2}x YTUf'^" lir 


Note 1. Since linear feet multiplied by linear feet give square feet, it 
follows tliat square feet divided by linear feet give linear feet. Similarly, 
square yards divided by linear yards give linear yards, and so on. Again, 
since linear feet multiplied by square feet give cubic feet, it follows that 
cubic feet divided by linear feet give square feet, pid cubie feet divided by 
square feet give linear feet. 

Note 2, When surface alone is concerned, length aitd breadth, or 
length and height, or breadth and height, have to he multiplied together; 
hut never length and breadth and height to be multiplied together ; the 
latter only takes place where solid content is required. 

Ex. 6, Find the expense of carpeting a roomi 15 ft 9 in. long, and 
12 ft. 5 in. broad, with carpet } yd. wide, at 4e, per yard. 




whm hcagH m 17ft S5fi 4 in.^ and 20ilt, 

reepedtiTely, at 7id. per 0 q[. yd« 

The area of !2 of the walls s> 2 length x height, 

of the other 2. . . — 2 breadth x height, 

of the ceiling = length x breadth. 

Therefore whole area to be painted 

= 2 height x length + 2 height x breadth + length x breadth 
= 2 height x (length + breadth) + length x breadth 
= 2 X I7i ft. X (36 J + 20)ft. + (35 J x 20) sq. ft. 

= (^2xfx55i+^x20j sq.ft. 

7930 „ /7930 J\ . 

= = X -jsq.yds. 


therefore cost 


/IS 7030 1\. 


e£9. 3t. Cjd. 


Ex. 9. Let it be required to find the expense of papering the walls 
of the above room with paper f yd. wide, at 13Jd. per yard, there being 
three doorways in it, which each measure 7 ft. by 4} ft. 

Now area of walls to be papered 


- ^2 X 17} X 55J-3 X 7 X ^ sq. ft. 

11063 ^ /n0,53 I\ , 

np. of linear yds. of paper rcq'*. x | linear yd. ^ — x sq. j da 

^ d 11963 1 8 

,% no. of linear yda of paper req". = — g — ‘X g • 


Therefore cost 




27 110/53 1 

c ’'o'' 


= i:i8. 8s. bid. 



159. It may be well to note that each of the foregoing Examples in 
square and cubic measure might have been workr'*d by bringing all the 
denominations into the hwiH denomination, or by reducing the lower 
denominations into decimals of the highest involved* 



There i» howem a method of working mm^ki ill eq[iMie and oohlii 
measure without redodng the different denomimdions to the eame deno« 
mination. This method is styled Cross MvLTimcATiOK or Dvodeci- 
aiair. and it is generally employed by painters, bricklayers, &c., in 
measuring work. They take the dimensions of their work in feet. Inches* 
parts, Sic., decreasing from th% left to the right in a twelyc*fold propor- 
tion; thus, 12 inches » 1 foot, 12 parts - 1 inch, &c.: the inches, parts, 
&c., are termed primes, seconds, tliirds, &c., and are distinguished by 
the accents ", &c. placed a little to the right above tlio numbers to 

which they belong. 

The Rulo for performing Cross Multiplication is tlie following : 

Write the terms of the multiplier under the corresponding terms of 
the multiplicand. Multiply every term in the multiplicand, beginning 
at the lowest, by each term of the multiplier successively, beginning 
with the highest ; divide each product which is not of the denomination 
of feet hy 12, add the quotient to the next product, and place the re- 
mainder under the term of the multiplicand just used, when the deno- 
mination of the multiplier is feet, one place removed to the right when 
it is primes, two places when it is seconds, three when it is thirds, &c. 
Add the products together, carrying 1 for every 12, and the sum will bo 
the answer. 

Ex. 1. Multiply 4 ft. 7 in. by 9 ft. C in. 

Proceeding by the Rule given above, 

4 . 7' 

0 . 0 ' 


41 . 9 


2.9.0' 
49 . 0 . 0 ' 


which is the required product, and is —43 square feet + ilu* of a square 
foot (or 6 superfy^ial pHmes, as they arc called) -f /gths of a supeHicial 
prime, i,€, sq'uare foot 0 $uperficml seconds, as they are 


called). 

Wc may*expre88 this product in sfiuare feet and inches, thus : 

7B 

, =43»q.ft. +^.i8q. ft. 


v: 49 sq. ft. 78 sq. in* 
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Jtea^on far above proeeu. 

9ft X 4ft =36 sq.ft.; 

» ft. X 7'= ^9 X sq. ft. = ^ sq. ft. 

/60 + 3\ » 

= sq.ft. 

O 

=5sq. ft. + j^ sq.ft 

=5 sq. ft. + 3 superficial primes. 


O' X 4 ft. = X 4^ sq. ft = ^ sq. ft. = 2 sq. ft ; 



— 3 superficial primes + 6 superficial seconds. 

Now 36 sq. ft + 5 sq. ft. + 3 superficial primes + 2 sq. ft. + 3 superficial 
primes + 6 superficial seconds 

» 43 sq. ft. 4- 6 sup. primes 4 6 sup. seconds 

= 43 sq.ft. 78sq.in. 

Kote. Attention to the accompanying geometrical figure may per> 
haps explain more clearly the A 
result obtained by multiplying 
9 ft by 7 primes. 

Take AB-0 ft,y 
AC=7ft., 

AD=7 in. 

Then 9 ft x 7 ft, or rect. AB, 
rectangular figure ACEB, 
which contains 03 sq. ft, and 
0 ft. X 7 primes, or rect. AB, 

AD = rectangular figure ADFB, C j:, 

which is th part of 03 sq. ft 

For nnce there are 12 lines in AC, each =AD, it follows that there 
•le 12 rectangular figure^ each ^ADFB in rectangular figure ACEB. 
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Ex.2. Multiply 17 ft. 8 in. 6 pts. by 12 ft. 6 in. 3 pta. 

17 . 3* . 0" 

12 . C . 3 

207 . « . 0 

8.7.0". or 

4.3. 10'" . O'" 

21C . 0 . 0 . 10"' . C"" 


= 21C«q. 144 12 Tili 12 x 12 x'm) ^ 

= 216 sq. ft.+ + j 2 x 144 12 x 12 x 144) 

= 21 c sq. ft. + 72 sq. in. + p sq. in. + sq. in. 


Ex. 3. Find by cross mnitiplicstion the capacity of a cube whose edge 
is 2 ft. 8 in. ; and prove the truth oT the result by vulgar fractions. 

ft. 

2 . 8 
2 . 8 


6 . 4 

1 . 8 . 4 " 

7 r~i T4'' 

2 . 8 


14 . 2 . 8 
4 . 8 . 10 . C'" 

To . 11 . 0.8 

= 18 cub. ft. + 4- cub, ft. 

• 18 cub. cub. ft. 

• « 18cub. ft. 1664 cub. in. 

Proof by Vulgar Fractions. 

Content = (2§ x 2J x 2§) cub. ft. 

« 18 cub. ft. 1604 cub. in. 
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140. In the examples of Cross Multiplication we see that a mixed 
decimal and duodecimal scale of notation is employed^ the figures of the 
feet being expressed and multiplied In the ordinary way; whereas in 
other places the number 12 is always used iustead of 10 : Cross Multipli- 
cation is not, therefore, properly termed Duodecimal Multiplication or 
Duodecimals; because, although the different denominations are con^ 
nected witli each other by the number 12, still the different digits of those 
denominations are connected with each other by the number 10. 

Ex. LIV. 

1. Find the area of a rectangular board, whose sides aro 2ft. Din. 
and 10 ft. 4 in. respectively. 

2. A room is 17 ft. 3 in. long, and 13ft. 10 in. broad; find the area of 
the floor in feet and inches. 

3, Find the number of square feet and inches in a rectangular piece 
of ground 9 ft. 3 in. by 3 ft. .5 in. 

4, The floor of a room, which is 15fc ft. wide, contains 01 sq. yards ; 
find the length of the room. 

6, A rectangular plot of ground 20 ft. broad contains 92 sq.yds. 4sq. ft.; 
find its length. 

fl. Find the breadth of a room, whose length is 22 ft. and whose area 
i8 397ift. 

7. How many planks 12 ft. 6 in. long, and in. wide, will floor a 
room 50 ft. by 10 ft.? 

n. Find the area of a square building, whose side is 20 yds. 5 in. 

9. An area, measuring 30ft. Oin, by 0 ft. 9 in,, is to be paved; w'hat 
will it cost at the rate of 4s, Sd, per sq. ft. ? 

10. Find the cost of a slab 5 ft. 7 in. long, and 3 ft. 8 in. broad, at 3s. 
per square foot. 

11. Find the area of a floor which measures 10 ft. 0 in. by 12 ft. 3 in., 
and the expense of carpeting it at 3s. pei^squarc yard, 

i/ 12. What will be the expense of painting the surfaces, which mea- 
sure respectively as follows? 

(1) 23 ft. 0 in. by 20 ft., at 4s. Cd. per sq. yd. 

(2) 14 ft 3 in. by 11 ft 11 in., at Is. 4d. per sq. ft. 

(3) 13 ft 6 in. by 8 ft. 9 in., at 7«. 8rf. per sq. yd. 

13. Work by Cross Multiplication each of tl» following examples, 
and prove the trutli of each result by Vulgar Fractions. 

(1) 18ft 9in. X byl4ft. 7in. 
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(2) 23 flu 8 in. X by 16 ft Din. 

(3) 27ft,G'.rxby 5 ft 3'. 

(4) 22 ft. 8} in. x by IG ft. 7i i i. 

(5) 4fte'. 6"xby9ft 4'.7". 

(6) 75 ft 7J in. x by 38 fit. 3J in. 

(7) 5 yds. 2 ft 2 in. 3 pts. x by 5 yds. 1 1 in. 7 pts. 

14. How many yards of carpet h yd. wide will cover a room 40 ft. 
0 in. by 24 ft. 6 in. 

. lA. What length of paper J of a yard wide will bo required to cover 
a wall 15 ft. 8 in. long by 11 ft 3 in. high ? 

IG. Find the cost of a carpet J yard wide at 3s. Od, a yard for a room 
20 feet by 18. 

17. Find the expense of carpeting the following rooms: 

^ (1) 12ft. 4 in. long, and 12ft Gin. broad, with carpet J yd. wide, 
at 4s. Gd. a yard. 

^ (2) 29i ft. long, and 14J ft, broad, with carpet J yd, wide, at 
3.if. G(/. a yaril. 

(3) 15 ft. G in. long, and 12 ft. 0 in. broad, with carpet 24 in. wide, 
at 7s. Qd. n yard. 

(4) 2eift. long, and 18 ft broad, with carpet j yd. broad, at 
3s. 4(i. a yard, 

(.5) 10 ft Tin, long, and IB ft. 11 in. broad, with carpet 25 in. 
broad, at 4s. Bd. a yard. 

lu. Find tho content, and jwhen required) the cost, of the following ; 

(1) A piece of timlxjr, whose length, breadth, and thickness aro 
respectively 04h ft., 5 ft., and 2ft 5 in., at Qd, a solid foot 

(2) A cube, whose edge is 1 ft. 8 in., at (id, a soIi<l inch. 

(.3) Digging a cubical cellar, whose length is 12 ft., at Ocf. a solid 
yard. 

(4) A cistern 6 feet deep, having a square bottom of which each 
side it 2^ ft ^ 

(.5) A wall 1000ft*long, 10^ ft. high, and 2 ft in. thick. 

(0) A cube, whose edge is 13 ft. 7' . 7". 

10. Fin^ the number of feet and inches in the floor, and the number 
of cubic feet and inches in the volume of a room 23 ft. 10 in. long, 
18ft. 4 in. broad, and 11 ft. 3 in. lugh. 

20. Find the length of paper, J ths of a yard wide, required to oover 
the walls of a room, w hose length is 27 ft 5 in., breadth 14ft. 7 
and height 12 ft. 10 in. 
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21 « What would be the cost of XMunting the four walls of a room 
whose length is 24 ft. 3 in., br^th 16 ft 8 in., and height 11 ft 
C in., at 4s. a square foot ? 

22. Find the expense of painting the walls and ceilings of each of the 
first two, and the walls of each of the last two of the following 
rooms : 

(1) A room whose length is Kl fl. 8 in., breadth 16 ft. 9 in., and 
height 14 ft., at Is. a sq. yd, 

(2) One whose length is 15 ft., breadth 10ft., and height Oft. 
0 in., at Is. 4d. a sq. yd. 

(3) One whose circuit is 41.1 ft., and height Oft. 6m., at lid. a 
sq. yd. 

(4) One whose circuit la 72 ft., and height 10| feet, at lOJd. a 
sq. yd. 

And find also the expense of papering the walls of the first 
two of the above rooms with paper 1 ft. 9 in. wide, at the 
following prices — the first at 3s. Gd. a yard, and the second at 
Is. 2d. a yard. 

23. The length, breadth, and height of a room are 7 yds. 1 ft. 3 in., 
6 yds. 2 ft. Oin., and 4 yds. Cin., respectively. What length of 
paper two feet broad will he required to cover the walls, and 
what will it cost at Od. per yard ? 

24. Supposing the cost of a caiqtet in a room 25 feet long, at 6s. a 
square yard, to be 6s., determine the breadth of the room. 

25. In a rectangular court, which measures 90 ft. by 84 ft., there arc 
four rectangular grass-plots, measuring each 221 ft. by 18 ft. ; 
find the cost of paving the remaining part of the court at 8^. per 
square yard. 

20. If a piece of cloth be 94.\ yds. long, and 1 ^ yds. broad, how broad 
is a piece of the same content, whose length is 74|yds. ? 

27* How many sq. ft. and sq. in. remain ant of 315 a^* ft. of carpet- 
ing, after covering a room 16ft. 9 in. by 12ft. 11 ill.? What is 
the price of the requbite carpeting at 3s. 6d. a yard 1 
28, On laying down a bowling-green wdtli sods 2 ft. 6 in* long by 9 in. 
wide, it b found that it requires 76 sods to form one strip extend- 
ing the whole length of the green, and that a man can lay down 
one atrip and a quarter each day : find yie ^ce laid down in 8 
days. 

20. A piece of land, whose length is 161 yds. l^ft, and breadth 
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d5yda, it to be exchanged for part of a strip of land of the samo 
quality^ whose breadth ia 15 yds. 2^ ft. Find the length of Uie 
equivalent strip. 

«10. Find the difference between the content of afloor 80fL 0 in. long 
and 65 ft. 6 in. broad, and the sum of tlie contents of tliree 
others, the dimensions of each of which are exactly one*third of 
those of the other. 

81. A reservoir is 24ft. 8 in. long, by 12 ft. Din. wide ; how many 
cubic feet of whaler must bo drawn off to make the surface ehik 1 
foot? 

82. Divide 1532 ft. Ofi. in. by 81 ft. Din. : and find tho breadth of a 
room, the length of which is 17^ ftn and the area 250j ft. 

83. How many sq. ft. of glazing are contained in tho windows of a 
house of 4 stories, each story containing 12 windows, tiie breadth 
of each window being 3 ft. C in. ; tho height of tho windows on tho 
ground and first floors being 7<] ft., on Uic second floor Oft. 10 in., 
and on the third floor Gft.? What will the cost bo at lOef. a 
sq. ft. ? 

84. How many bricks wull l>e required to build a wall 20 yds. long 
7.^ ft. high, and 14 in. deep ; supposing a brick to be D in. long, 8]^ 
in. broad, and 2^ in. deep ? 

85. How many tons of water arc there in a cistern 18 ft. Bln. long, 
18 fL 4 in. broad, and Gft. Din. deep, supposing a cubic foot of 
water to weigh 1000 oz. ? 

86. How many rods of brickwork are there in a wall 77 ft. long, 
16 ft, high, and 1 ft. 10.J in. thick ? 

87. Find the expense of painting the outside of a cubical iron chest, 
whose edge is 2 ft. 5 in., at Is. 3d. per sq. yd. 

88. What will the {tainting of a room cost which is 20} ft. long, 
18.} ft. brood, and 10 ft. high, containing 2 windows whose dimen- 
sions are 7 ft. by 4 ft. each, at the rate of 2s. Od. per sq. yd. ? 

80. A piece cloth 5 ^mes as long as broad cost AID ; supposing the 

price of cloth to be 4s. 9cf. a square yard, find tho dimensiona of 
the piece. 

40. Whifl length must be cut off a straight plank l^fU broad, and 
3 fit. deep, in order that it may contain cubic ft. ? 

41. A Turkey carpet, measuring lift. Gin. by 9 ft. Sin., b laid 
down on the floor of a room measuring 14 ft. by 12 ft. Oin, ; deter* 
mine the quantity of Brusseb carpet, j yd. wide, which will be 
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required to complete the covering of the area; what will be the 
cost of it at ds. 9c/. a yard ? 

42. Shew by Cross Multiplication and by Vulgar Fractions how many 
cubic feet are contained in a beam 20 ft. 4 in. long^ 1 ft. 6 in. broad, 
and 10 in. thick. 

43. If 60 yds. of carpet^ f yd. wide, cover a room which is lOJyds. 
long, find the width of the room. 

44. If a postage stamp be an inch long and ^ths of an inch broads 
how many stamps will be requhed for papering a room 16 ft. 10 in. 
long, 15 ft. 0 in. broad, and 12 ft. 6 in. high ? 

45. The length, width, and height of a room are respectively 36 ft., 
24 ft., and 20 ft. ; how many yards of painting arc there in the 
walls of it, deducting for a fire-place 6 ft. by 5 J ft., and two win- 
dows, each 7J ft. by SJ ft. ? 

What would it cost to paper the above room with paper 2Jft. 
wide, at lid. a yard ? 

46. How many bricks, each 9 in. long, 4Jin. wide, and 3 in. thick, 
will be required for a wall 100 yds. long, 15 ft. high, and Ift 
10} in. thick? 

47. A gentleman has a garden 200 ft. long and 180 ft. broad, and a 
gravel walk is to be made to run lengthways across it ; how wide 
must the path be so as to take up }th of the garden ? 

48. A wall is to be built 15 yds. long, 7 ft. high, and 13 In. thick, con* 
toining a doorway 6 ft. high, and 4 ft. wide. How many bricks 
will it require, the solid content of a brick being 108 cubic inches? 

49. Wliat would be the cost of paving a road of a uniform breadth 
of 4 yards extending round a rectangular piece of ground, the 
length of which is 85 yds., and breadth 56 yds., the cost of paving 
a square yard being It. 2(/. ? 

50. How many paving-stones, each of them a foot long and of a 
foot wide, will bo required for paving a street 45 ft. wide, sur- 
rounding a square, the side of which is *225 ft. ? 

51. What will be the expense of paving a reefangubir court-yard, 
whose length is 126 ft. and breadth 98 ft., with pebbles, at 9d, per 
sq. yd. ; and by how much will the expense be increased if a 
granite path, 5} ft. wide, at lOv. 6(/. per sq. yd., be laid down all 
round between the outside walls and the pebbles ? 

52. A gentleman wishes to raise his lawn (wMch is 1902 ft. long and 
1020 ft. bread) 2ft.$ and for that purpose digs a moat round it 
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17 yds. broad in every part ; supposing the depth of the moat to 
be uniform, how deep must it be in order that he may have soU 
sufficient for his purpose ? 

53. Find the expense of lining a cistern, 10 ft. 3 in. long, 6 ft. 6 in. 
broad, and 5 ft. in. deep, with lead, at £2, 2r. a ewt, wliich 
weighs 8 lbs. per sq. ft. 

54. How many imperial gallons will a cistern contain whoso length, 
depth, and breadtli are 7 ft. 3 in., 3 ft. 8 in., and 2 ft. 10 in. respec* 
lively ? 

141. Examples which ai*c usually classed under particular Rules, 
such as the Rule of Three, &'c., can nevertheless be readily solved in- 
dependently by means of the foi-egoing principles. 

The following examples, which are worked out, arc intended to exem- 
plify various methods of reasoning- In the examples for practice which 
follow them, questions will be found the solution of which may be easily 
arrived at in a similar way : the number of such questions in this place 
must necessarily bo very limited, and therefore the student is strongly 
recommended to apply to all questions which are hereafter classed under 
particular Rules, an independent method of solution, os well as the one 
denoted by the Rule to which they arc respectively affixed. 

Ex. 1. Express a degree (GOJ ra.) in metres, 32 metres being » 3.^ yds, 
85 yards » 32 metres, 

32 

*•. 1 yard metres; 

•>5 

**. 1 degree (G9.} x 1700) yards- (139 x 880) yards, 

/139 x 880 x 32\ . 1 

= ^ j metres- 111835f metres. 

Ex. 2. If ^rds of a lottery ticket be worth £220, what is the value of 
5 ^ths of the same? 

^ jrdf of the ticket - £220. 

Jrd of the ticket- £110. 
whsle ticket =£(110x3) = £330. 

of the Ucket-i! of £330=£ — - =£90. 

Ex. 3, A person hiqi f ths of an estate of 4000 acres left hint ; he sells 
}fds of his share : bow many acres has he remaining, and what fraction of 
the whole estate will they be ? 
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2 3 2 

He sells ^ of ^ of 4000 acies^ or ^ of 4000 acres, 

( 3 2 \ 

^ of 4000-^ of 4003j acres 

K 1 of 4000 acre8=37lf acres. 

Ex. 4. The sum of jC403. IO 9 . Is to be raised in a parish, the 
ment of which is Jl'6184 ; what is the rate in the 

OqiQ 

£6184 produce £463^ or £ 

^ 6i8i)’ " 6i84 20) »• 

2319 , 

or ♦•» or 1^* oo* 

154u 


Ex. 5. After taking from my purse \ of my money, 1 hmi that } of 
what is then left amounts to 7s« Od.; what money had 1 in my purse at 
first 7 

Lot unity, or 1, denote the sum in the purse at first* After taking 
away remains. Now by the question 
2 3 2 3 

ij of j of unity, or ^ of j of the sum in the purse at first =7#. 6d. 

or ~ of the sum in the purse at firBt~7«- Od., 

•*. sum in the purse at first = I5s, 

3 ^ 105 ^ 77 

Ex. 0. A met two beggars, B and C ; and having of of 

13 3 

of a moidore in his pocket, gave B of ^ of that sum, and C ^ of tho 

remainder ; what did each receive ? 

^ 73 

A h«d at first g of g of ^ of or 5 .. 

7 2 

B received i of ^ of or 1 1 ., or (kL 
A bad left afterwards 
,•% CJ»Qeived| of ^t„or |'«.«or 2s.fiiL 



MISCELLANEOUS EXAMPLES WORKED OUT. 177 

£x. 7. A farmer pays a corn-rent of 6 quarters of wheat and 3 quar* 
ters of bailey, Winchester measure : what is the money value of hb rent; 
when wheat is at 00s., and barley at 54s. per quarter, imperial measure ; 
32 imperial gallons being = 33 ^Vinchester gallons ? 

Rent is 5 qrs. of wheat Win. mea. + 3 qrs. of barley Win. niea. 

32 

But 1 Win. gal. = ~ imp. gal., 

32 

1 Win.qr.=^5mp. qr. 

3^ 32 

A rent b 5 x ^ imp. qrs. of wheat + 3 ^ ^ of barley, 

32 32 

money value of rent = ~ 

Ex. 8, If £1. sterling he worth 25 francs, CO centimes; and also 
worth 6 lhalci*s, 20 silber groschen; how many francs and centimes b a 
thaler worth ? (One thaler ^ 30 silber groschen, 1 franc ~ 100 centimes.) 
6 thalers, 20 silber groschen— 25 fmnes, GO centimes, 
or C§g thalers =25^5/}^ francs, 

1 thaler- (25ij-rCJ) francs 
384 

- francs = 3 francs, 04 centimes. 
JUO 

£x. 9. Standard gold contains 12 parts of pure gold to one part of 
copper, and 20lbs. Troy arc coined into 934 sovereigns and a hulf- 
aovereign ; find the weight of pure gold in a sovci'eign, 

12 

Number of parts = 12 + 1 - 13, of which ~ is pure gold. 

By the question, 

934}^ sovereigns weigh 20 lbs. Troy, 

1 for. weiglia Ibfc Troy, 

( 12 20 X 2\ 

15 ^ TsmT/ 

Ex. 10. If a penc^, imvelltug 13} houn a day, perform a Joam^ 
In 27| days, in what length of time wtU he perform the same if he travd 
10} hours a day ? 


12 
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If ha tarel 13} hn. a day, ha doea tha joumay in 27f daya, 
Ihr. (27}xl^>daya, 

10} hn. , "I^^ daya, 

irhich^ worked out, gives days. 

Kx. 11. If 858 men in 6 months consume 234 quarters of wheat, 
how many quarters will be required for the consumption of 979 men for 
three months and a half I 

858 men in 6 months consume 234 quarters^ 

234 

1 man in 1 month consumes — - qrs., 

858 a C ^ 

979 X 234 

979 men in 1 month consume — — -- qrs., 

858 X 6 ’ 

X979 X 234 7\ 

979 men in 3J months consume ( ^ 2y 


£x. 12. If 5 men or 7 women can do a piece of work in 37 days; 
in what time will 7 men and 5 women do a piece of work twice as great? 
5 men =7 women, 

7 

1 man=g woman. 


7 men women, 
o 


7 men and 5 women- 
Now by the question, 

7 women in 37 days do the piece of work, 
.’a 1 woman in (37 x 7) days docs 


74 


women = — women. 
o 


74 women in ” days do.. 


.74 . 37 x 7 x 5, , . 

-j- women m — - days do A 

74 , 37 x 7 x 5 x 2 j A_i 

g- women m or m 35 days do twice aamueh. 

Ex. 13. A bankrupt owes three creditors A, B, and C £250, £300, 
and 400 guineas respectively, and his property is worth £125; Imw 
much will each creditor receive, and how many rfiillings in the pound i 
Debts amount to £(25043304 420), or £100 Ql 
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If the bankraptlMB £1, he paya pert of debt. 

125 

X125 part of debt 

~ part of debt 

o 

•*. A gets £31. 6i., B gets £41. dr., aud C gets £52. lOt. He pays } of 
£ 1.9 or 2t. Odp in the £. 

£x. 14. Gunpowder being composed of nitre 15 pdrts, charcoal 3 
parts, and sulphur 2 parts; hud how much of each is required for 10 ewt* 
of powder. 

The whole number of parts = (15 + 3 + 2) = 20. 

Of eveiy 20 parts, 

15 3 3 2 1 

25 or ^ i» nitre, ^ u cluircoal, jq Jo “ 

^of 10 cwt, or 12 cwt = quantity of nitre required. 

4 

Q 

of 10 cwt., or 2i cwt charcoal 


~ of 10 cwt, or 1} cwt sulphur 

Ex. 15. The price of a work which comes out in parts is £2. 10#. 8d, 
But if the price of each part were 13d. more tlian it is, the price of the 
work would be £3. 7#> Od. How many parts are there ? 

£2. 1 6#. 8d, + (number of parts x 13) d. £3. 7#. (W. 

(number of parts x 13) d. = JO#. lOd. 

= 130d. 


number of parts- Vrf == 

Ex. 10. Dinde 1800 guineas between A, B, and C, so that •• 
often as A gets £5., B shall get £4., and as often as B gets £3., C shall 
get £1. 

It is clear that B's shore =3 times C*s share, 

* 4 times A*b share =: 5 times B’s share, 

or, A*b share =>2 share, 

s: 0 X 3^ times C» sliare, 

fmt jf*s diare 4- B*s sliare + Cs shore ~ 1800 guineas ; 

/. ^ Cm share 4-8 Cm share 4- Cm 8haiea>1880 guineas^ 


12-2 
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or ^re=^1860 guineas, 

31 

or -j Cs share =1860 guineas ; 

^ . /1860 4\ . . 

/. Cb snare = ( — x guineas =240 guineos, 

B*b share = 720 guineas, and A*b share = ^240 x guineas =900 guineas. 


Ex. 17. Of a certain dynasty, J of the kings are of the same name, 
^ of another, | of a third, and ^ of a fourth, and there are 5 besides : how 
many are there of each name ? 

Representing tlie whole dynasty by unity, or 1. 

^ = number of kings of one name, 

*3 

7 = of a second..., 

4 

~ = of a third **, 

^ = of a fourth ... 


10 
' 24 ’ 

/. whole dynasty - or 1 - ~ , or ^=no. of remaining kings in it 


Now?- + 1 + 1 + 1 = 


24’ 

But by the question, 


^ of unity, or ~ of the whole dynasty -=5 ; 


24 

1, or the whole dynasty, = 6 x ~ = 24 ; 


there are 8 kings of the 1st name, 6of the 2nd, dof the 3rd, and 2 of the4th« 

Ex. 18. A can do a piece of work in d^days, B can do it in 6 days, 
and C can do it in 7 days ; in what time will A, B, and C, all working 
at it, finish the work ! Find also in what time A and B,, working toge- 
ther, A and C together, and B and C together, could respectively finish 
It 

Repiesenting the work by unity, or 1. 

1 o 

In one day A does.^ part of tiie work. 
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In one day S docs ~ part of the work, 


Cdoes J ; 

•• i< + B+ C do i + -y), or 

time in which A + B+C would finish the work 
1 210 
^ 107 " 107 

^0 

Again, in one day A + D do ^~ + <»*^» of the work ; therefore time 

in which they would finish it=^ or daya 

rio 

In like manner, it may be shewn that A and C would finish the work 
in 2JJ days ; and B and C iu days. 

Ex. 19. It being given that A and B can do a piece of work in 2^ 
days ; that A and C can do the same in 2] ^ days ; and that B and C can 
do it in %'k time in which A, B, and C would do the work : 

working, first, all together, secondly, separately. 

In one day A and B do — of the work, 

*30 

12 

A and C do ~ 

*!.■» 

B and C do ^ 

by addition. 

In one day 2A + 2N + 2C would do 2i^ ' work, 

• t /. in one day A ^ + C do 


time rcquircd=.j^ = dBy»=«li8J day* 

2i0 


Again, 

work done by A + N*l- C in one day-work done by B + C in one day, 
or, work ^ne by A in one \ '* 

therefore time required, in wliich A would do the work, ssfi days. 
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In like manner it may be shewn^ thatB would do the work in 6 days, 
and that C would do it in 7 days. 


Exs 20, A cistern is fed by a spout which can fill it in 2 hours, how 
long would it take to fill it if the cistern has a leak which would empty it 
in 10 hours ? 

In one hour spout fills ^ of the cistern, 

A 

leak empties ~ 


Tlierefore in one hour, when the spout and leak are both open, the part 
of the cistern filled by what runs in— what runs out. 


V2 10/ fi’ 


V. time reqtiired for filling the cistern == ^ hrs. = ^Ima » 


m lira. 


Ex. 21. A can perform a certain quantity of work in $ days, B 
twice as much in 6 days, and C 4 times as much in 0 days ; in what time 
can A, B, and C working together, peiform a piece of work 11 times as 
great? 

In one doy A does ^ of the work, 

i»docs|orJ 

C does g ; 

( 1 1 4\ 44 

5 3 9 ) ^ work, 

45 • 

they would finish this piece of work in ^ difys, 

«\ they would ftidsh required piece of work in f ^ x Il\ or«tl} days. 


Ex. 22. A and B can do a piece of work in 15 and 18 days respeei- 
I rely ; they work together at it for 3 days, when B leaves, but A continue^ 
and after 3 days is joined by C, and ^ey finish if together in 4 days ; in 
what time would C do the piece of work by himself t 
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ftepraeiittiig the work by unity, or 1. 

In one day + B do woik, 

in 3 days they do + 


^ of the work remains to be done. 
oU 


3 1 

In 8 days more A does 5 work ; 


• whflttuA is joined by C, 

19 1 13 

^ — z, or ^ of the work remains to bo done. 

tHI O dO 

In 4 days more A does ^ of the work ; 

/• work which has to be done by C in 4 days 

= ^- = 1 . 

“"SO 15 30 0* 

part of work to be done by C in one day » i , 
time in which C would do the whole work 24 days. 


Ex. LV. 

Mfiteellaneous Quettions and Examples on preceding Arte. 

I. 

1. State the rules for the multiplication and division of decimals, 
and divide 34*17 by Sj. 

2. What isdlic value ^n English money of 1556 85 francs, when the 
exchange is at 24*25 francs per £ ? 

3. Reduce + decimal fraction. What decimal of a 

cwt. is 1 qr. T lbs. X 

4. Explain the principle of the Rule of Practice. Find (by Practice) 
the cost of 365^ tons of coals at 13f. 5ld. a ton; and the rent of 
315 ac., 3 ro., 7 po. at £1. 16#. Sd. an acre. 

5. If an estatd be worth jC1063. 17^* lA; what is the Tsloe of | 

ofUX 



164 ABlTHMSnC. 

0. If a Innkrupt pay 8*. 4d. in the pound, what will be reeeired on 
adebtofA3678. 16(.? 

7. A person possessing of an estate, sold ^ of ^ of his share for 

£120} ; what would of of the estate sell for at the same rate ? 

8. A man, his wife, and 3 children cam £1. 7#. 6d. a week ; the 
wife earns twice as much as each child, and the man three times as 
much as his wife ; required the man’s weekly earnings. 

9. If £1. sterling be worth 12 florins, and also worth 25 francs, 56 
centimes; how many francs and centimes is one florin worth? (100 
centimes =1 franc.) 

10. The wages of 5 men for C weeks being £14. 5^., how many 
weeks will 4 men w-ork for £19 ? 


If. 

1. What is meant by saying that one sum is a certain fraction (for 
eicamplo 5) of another? If 26 francs are equivalent to a pound, what 
fraction of a shilling is a franc ? Give the reasons for the process which 
you adopt in answering tho question. 

2. Express | of 1^ of a mile in terms of a metre, supposing 32 
metres s: 35 yards. 

3. A, 2/, and C rent a pasture for £40. A puts in 8 cattle, B, 9, and 
C, 11 *. how much should each pay for his share ? 

4. Heduce to the decimal of 10«., and divide the result by 12*5. 
Explain tho process employed. 

5. Find the value of 45 ac., 3po., 20 po. at £111. 11#. 4d. per acre, by 
Practice. 

6. If the property in a towm l>c assessed at £GOOOO, what must be the 
rate in the £ in order that £2500 may be raised 1 

7* If tho circumference of a circle » Diameter x 314159 ^ And the 
number of revolutions passed over by a carriage-wheel 5 ft. in diameter 
in 10 miles. % * 

8. A farmer has to pay yearly to his landlord the price of 7} bushcTs 
of wheat>at 4#. 9d. per bushel, and Oj of molt at 5«. 8<f., and 6| of oats at 
2#. 4d. *What is the whole amount of his rent? 

If there were a decimal coinage of pounds, florins^ &e., how many of 
them would he have to pay ? 

9. A alone can do a piece of work In 10 houn^ and B can do it In 12 
hours, find the time in which both working tofrethor can do iU 

10« Ten excavators dig 12 loads of earth in 16 hours, whilst 12 others 
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can dig only 9 loads in 15 houn; in what time will they jointly dig 100 
loads? 

III. 

1. Divide 28 tons, 4cwt., 8 qrs. into 80 equal portions; and find the 
value of one of them at £7. 10«. fkf. per cwt. 

2. Reduce 186 yds., 2 ft., in. to the decimal of a chain. If one 
chain ==10 chainlets = 100 links=1000 linklcts; express the above in 
chains, chainlets, links, linklcts. 

3. If £I sterling he worth 45 Pauls, 9 Baiocchi (Roman), and bo 
worth 25} francs (Fitjnch); shew that a Napoleon of 20 francs- 
36 Pauls. (10 Baiocchi = 1 Paul.) 

4. If the rents of a parish amount to £2514. 7«. (W. and a rate is 
granted of £88. 16s. 3d , how much is that in the £? and how much 
must be paid by an estate whose rental is £115. 12*.*. (mL X 

5. If a trade.sraan with a capital of £1000 gains £00 in 7 months, in 
what time will he gain £20, 5s. w’itli a capital of £315 ? 

6. IVhat is the difference between simple and compound Practice ? 

Required the price of 3 cwt., 3 qrs , 10 lbs. at £4. 0#. OJd. per quarter, 

by Practice. 

7. Determine the expense of papering a room 12 ft high, measuring 
20 ft by 15 ft., at the rate of 2\d. per square yard. 

8. In the civil year 97 d^ys arc intercalated in 400 years ; wliat is 
the average length of the year? 

0. If 15 horses and 148 sheep can be kept 9 days for £75. 16s., 
what sum will keep 10 horses and 132 slieep for 8 days, supposing 5 
horses to eat as much os 84 sheep ? 

10. J, Bj and C are throe workmen : A can do half a piece of work 
in 3 hours, being twice os much os B can do ; and A, B, and C can toge- 
ther do the whole in 2} hours. Shew that C can do in 5 hours as much 
as B can do in 9 hours. 

- . IV. 

1. Explain how whole numbers are represented in the decimal or 
common system of notation. Multiply 720 by 37, and explain the 
process. * 

2. Add together the fifth of a shilling, two'sevonths of a crown, and 
four-ninths of a guinea ; and reduce the result to the decimal of £25. 

3. Two persons gained in trade £375 ; one having put in £500 
and the other £850; what part of the profit ought each person to 
fcccive ? 
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4. Taking the circntnference of a circle at times its diameter, 
find the cost of a marble column of two feet breadth, and five yards 
height, marble being at Ifir. fid. per cub. ft. (Area of circle circum- 
ference y semi-diameter.) 

fi. I f a certain number of men can throw up an entrenchment in 12 
days, when the day is fi hours long, in what time will they do it when 
the ^y is 8 hours long ? 

0. Find the entire cost of 10 lbs. of tea at 4r. Sd, per lb., 18 lbs. of 
coffee at la. per lb., 23 lbs. of sugar at 4|d. per lb., and Ifilbe. of 
candles at 7}^. per lb., and divide the amount equally among 14 persons. 

7. Reduce 237^2 Spanish dollars to Guglish money, the exchange 
being at 3^. 4d, per dollar. And find the value of 1,000,000 rupees at 
2s. d|d. each. 

8. The roller used for rolling a bowling-green, being fifl. 6 in. in 
circumference, by 2 ft. 3 in. wide, is obsenTd to make 12 revolutions as 
it rolls from one extremity of the green to the other; find the area 
rolled when the roller has passed 10 times the whole length of it. 

9. Divide X1400 among A, S, and C, in such a manner that as 
often as A gets £6, B shall get X4, and as often os B gets £3, C shall 
get £2. 

10. A fraud ulent wine-merchant scdls, os brand y , a m i xt u re of brandy 
and rum at £2. 6«. a gallon, which is the proper price of his brandy, that 
of his rum being a guinea a gallon. Supposing onc-third of the whole mix- 
ture to be rum, ascertidn how much a gallon he gains by his dishonesty. 

V. 

' 1. Divide 550974 by 1472 ; find the quotient and remainder. Ex- 
plain the operation, and prove the result. 

2m Show that the value of a fraction is not altered by multiplying the 
numerator and denominator by the same number. 

Express the fractions f , ancf ^ by corresponding fractions having 
the same denominator, and find the sum. 

3. If 1 lb. Avoirdupois be equivalent to 70{)0 grains ^roy, and 18G9 
sovereigns weigh 40 lbs. Troy, how many sovereigns will weigh 1 Avoir- 
dupois ounce t 

4. A quarter of wheat is consumed annually by each perlon in Eng- 
land ; if wheat be at 45f. a quarter, and the population 27,500,000, what 
is the value of a quarter of a year's consumption ? 

5. A certiun number of men mow 4 acres in 3 hours ; and a certain 
number of othe» mow 8 acres in 5 hours; how lon( will they be mowing 
11 acm, if all work together! 
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S. The depth of water in a cistern whose hase contains 1344 sq.ln. Is 
3 ft. 9 in. Piud (1) the number of cub. ft. of water in it, and (2) the 
depth of the same quantity of water in another cistern whose base con- 
tains 1088 square inches. 

7* If a man can do a piece of worlc in days hy working 6 hours 
a day, how many hours a day must he work to finish it in b days! 

8. If 7 men or 11 women can finish a piece of work in 17 days, how 
many days will it take 11 men and 7 women to fiiiihli it ? 

9. A room is 20ft Cin. long by Ifift Gin. wide, and 16fi« high ; it 
has two doors, each 8 ft. high by 8 ft. 9 in. wide, and S windows, one 6 ft 
by 7 ft-, the other two 5 ft. by 4 ft. each. IVIiat will it cost to paper tho 
room with paper a yard wide at 10./. a yard ? 

10. A bankrupt owes A £515. 12s. 6</., B £407, and C £293. Cs. Bfi,* 
his estate is wortli £911. 19r. 4lc/. ; how much can be paid in the £, and 
what will A, B, and C each receive ? 

VI. 

1. Multiply £10. 17r. CJrf. by 87G4 ; and find by Practice the- value 
of 87t>l things at £10. 17t. 6Jd. each. 

2. A bankrupt's assets amounted to £542. 0^. and his creditors re- 
ceived Hr. in tile pound : find the amount of his debts. 

3. A piece of cloth, when measured with a yard measure which la 
two- thirds of an inch too short, appears to be 10} yards long, what is ita 
true length? 

A How many franca must be transmitted from Paris to Berlin to 
discharge a debt of 420 thalers ? a thaler being equivalent to 3 shillings, 
and 24 francs to one pound sterling. 

5. Estimate the cost of a dish of almonds and raisins consisting of 
six ounces of almonds and three quarters of a pound of raisins: supposing 
almonds to be ten pence, and raisins eleven peace a pound. 

6. If 5 cwt. 3qrB. 14 lbs. cost £6 per cwt., what will be the cost per 
pound when the ecst of t^o whole has been reduced by £7. 1G«. Od. ? 

7. A grocer buys 10 cwt Sqn, 21 lbs. of sugar for £30, and paya 
12«. 6d. for expenses ; at what rate must he sell it per pound to clear 
£16. Of. 3d.*by hia bargain f 

8. Explain the differenoe between Cross Mnliiplication and Duo- 
decimals. 

Find the cost of papering aroom 20ft long, 16} ft. broad, and 12ft. high, 
the price of a piece of Vaper 1 2 yds. long and 3 qrs. broad being is. Gd, 

8. If a snail, on the average, creep 2ft. 7in. np a pole daring 
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12 hn. In the night, and Blip doiwrn 16 In. during the 12hr8. In the day 
how many hours will he be in getting to the top of a pole S5 ft, high ? 

10. The profits of a tradesman average £54. 6s. 6d, per week, out of 
which he pays 3 foremen, 10 shopmen, and 5 assistanta, at the rate of 2 
guineas, 1 guinea, and 17«. 6d. per week respectively : His yearly out- 
goings for rent, &c. amount to £723. 11s. Sd. Find his net annual 
profit* 

VII. 

1. What Is meant by a fraction? Find the value of ^of }of 13 guineas; 
and then express the result as the fraction and decimal of £237. 10s. 

2. By what number must £5. 6s. 3|(/. be multiplied in order to give 
as product £85. Os. 4d.? Divide £34. 13s. into 3 parts, one of which shall 
be twice and the other 4 times as great as the third. 

3. If a year consist of 365 242264 days, in how many years will its 
defect from the civil year of 365} days amount to 1 day ? 

4. If 15 men take 17 days to mow 300 acres of gross, how long will 
27 men take to mow 167 acres 

5. If 20 men can perform a piece of work in 12 days, how many men 
will accomplish another piece of work, which is six times as great, in 
a tenth part of the time ? 

6. 1 am owner of } of } of } of a ship worth £5161. 3s. Od, and sell 
}th of the ship; what part of her will thenJbelong to me, and what will 
it be worth? 

7. A bankrupt owes £900 to his three creditors; and his whole pro- 
perty amounts to £675; the claims of two of his creditors are £125 and 
£375 respectively ; what sum will tlie remaining creditor receive for his 
dividend ? 

8. Shew that a cistern ft. 4in. long, 8 broad, and 5 ft 3 in. deep, 
holds just twice as much water as another which is 7ft. long, Oft 8 in. 
broad, and 6 ft deep. 

9. Tl'.cre are in a manufactory a certain number of« workmen who 
receive 60s. a week, twice as many who receive 31s. 6d. a week, and eleven 
times as many who receive 14s. a week, and the total amount of the work- 
men’s wages for one week is £96. 19s. ; find the number of workmen. 

10. Reduce £405. 6#. 8d. to francs and centimes, at the rate of 25} 
tencs to £1, and 100 centimes to a franc. 

VIII. 

1. Find the value at £3. 5s. per os. of 13 lbs. Do*. Cdwts. of gold 
dust 
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2. If afloriii be made the unit of money, what number will represent 
£L lU. eid. ? 

S* If £U be worth 12 guldens, and one penny 3 kreutaers, what frao> 
tion of one gulden is 6 kreutzers t 

4. A creditor receives on a debt of £20G. a dividend of 12c. 4d. in the 
pound, and he receives a further dividend, upon the deficiency, of 3c. 9d» 
in the pound ; what does the creditor receive in the whole ? 

5. Reduce 12 ft. 4} in. to the fraction of a mile, and find the corro- 
spending decimal. 

6. If 29,040 copies of a paper be printed, each copy consisting of 3 
sheets, and each sheet being 3.V feet long, by 2 feet broad ; how many acres 
will one edition cover? 

7. A man has an income of ^00 a year ; an income-tax is established 
of 7d. in the pound, while a duty of Ud. per lb. is t/iken off sugar ; what 
must be his yearly consumption of sugar that he may just save his 
income-tax ? 

8. If ^ can do as much work in fi hours as B can do in 0 hours, or as 
C can do in 9 hours, how long will it take C to complete a pic(*o of work, 
one-half of which has been done by A working 12 hours and B working 
24 hours ? 

9. Find the number of shillings and pence which arc equivalent to 

the recurring decimal ’33S3 of a pound. 

10. The gross earnings of an undertaking average £3000, and the 
expenses £773- 14c. 2d. per week, one-tenth of the remainder is put aside 
for wear and tear, and the annual chaigca amount to £24141. Idc. OcL 
What is the net annual profit ? (1 year =62 weeks.) 


IX. 


1. Explain the process of Ix>ng Division. 

Reduce to its equivalent whole number. 

2. Shew how to convert any proper fraction into a decimal. 

Reduce } eAd to the decimal form. 

3. State what kind of vulgar fractions can be expressed in finite 

d^imals. Can the quantity bo so expressed ? 


How many shillings should be given in exchange for of a pound ? 


4. If two-thirds of an academic term exceed one-half of it by 13} 
dayi^ bow many days pre there In the whole term ? 

6. Ina dedmai coinage of pounds, florins, &c., how many of these 
may be obtained fi>r £19. 17e« 6}^ I How mu^ if lost by tbo exchange ? 
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C. Hie length of a rectangnlar field which contalne 7 acrei^ 1 lood^ 
16 poles, is 463 yds., 2ft., Sin. ; find its breadth. 

7* A batler concocts a bowl of punch, of which the following are the 
ingredients : milk 2^ quarts, the rind of one lemon, 2 eggs, 1 pint of rum, 
and half-a>pint of brandy. Compute the value of the punch, reckoning 
milk at 3d. a quart, lemons at 2s. a dozen, eggs at 16 a shilling, rum at 
13«. per gallon, and brandy at £1. 4r. 8d. per gallon. 

8. A Cochin China hen eats a pint of barley and lays a dozen eggs, 
while an English hen eats half-a-pint of barley and lays five eggs. Sup- 
posing the eggs of the English hen to be half as large again as those of the 
Cochin China, which is the more economical layer ? 

0. If 72 men dig a trench 20 yds. long, 1 ft. 6 in. broad, 4 feet deep, 
in 3 days of 10 hours each, how many men would be required to dig a 
trench 30 yards long, 2 ft. 3 in. broad, and 6 feet deep, in 16 days of 0 
hours each ? 

10. A crow consists of 420 men, and a certain number of boys ; the 
men receive each £3. per month ; and the amount of wages of the whole 
crew is £1600. per month ; find the number of boys supposing each to 
receive £1. 10s. per mouth. 


X 

1. Explain the nile for the addition of decimals ; add together | and 
*061 ; subtract *003 from *02 ; and divide *0672 by *006. 

2. Subtract } of ^ from § of /y* multiply the result by f of 

3. If £1 Sterlings 10 florins = 100 cents = 1000 mils, shew tliat £25. 
lOr. 7}d.^266 florins, 3 cents, 1}^ mils. 

4. If 6 men earn £7. 6r. Sd. in 7| days, how much will 10 men earn 
in 11} days? 

6. A person expends £71 in the purchase of cloth, how much can he 
buy at the rate of 2«. 2d. a yard I 

6. What is the cost per hour of lighting a room with ten bumers, 
each consuming 4 cuh. in. of gas per second ; tlv^ price of gas being 6f. fur 
a thousand cubic feet ? 

7. What is the value of 8 qrs., 6 bushels, 3 pecks of wheat at 7s. 8dL 
a bushel ? 

If Sqrs., 6 bushels, 2 pecks of malt cost £21. 8s., what Is the price per 
bu^elf 

8. What length of paper } of a yard wide will be required to cover a 
wall 16 (t Bin. long by 11 ft Sin. high 1 

8i ** Define a Octangular Paralielopipcd.* 
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A block of wood, in the form of a rectangalar porallolopiped, moaiaret 
along its edges 18J feet, 5^ feet, and 3 feet, respectively ; determine its 
value on the supposition that a cubical block, measuring 11 inches along 
the edge, is worth 3s. 6d, 

10. If 36 men, working 8 hours a day for 26 days, can dig a trench 
72 yards long, 18 wide, and 12 deep, in how many dH 3 r 8 will 32 men, 
working 12 hours a day, dig a trench 64 yards long, 27 wide, and 18 
deep? 


XI. 

1. Express as a decimal ; and tlience find its value when unity 
represents £300. 

2. A parish containing 2456 acres is rated on a rental of £3070 ; a 
rate of 8d. in the pound being levied, what on the average is the charge 
per acre ? 

3. Find the price of 2 tons, 16 cwt., 17 lbs. of sugar at lOd. for 2} lbs. 

4. If 1 cwt. of on article cost £7, at what price per lb. must it be sold 
to gain ^ of the outlay ? 

5. Find in Inches and fractions of an inch tho value of *00003551156 
of a mile. Explain tho process employed. 

6. Express each silver coin now current in England by a decimal of 
2{d. If ^th of 2|d. be the unit of money, what decimal will express a 
halfpenny ? 

7. An American dollar is 4s. 3}^., and is 5*42 francs ; find the number 
of francs in £1 sterling, and express both a dollar and a franc in terms of 
the unit of money mentioned in the last question. 

8 . A and B can do a piece of work in G days, B and C in 7 days, and 
A, B, and C cun do it in 4 days ; how long would A and C take to do it ? 

9. If a sheet of paper 5} feet long by 2.} feet broad be cut into strips 
an inch broad ; how many siiccts would be required to form a strip that 
would reach round the earth (25,000 miles) ? 

10. A hag contains a certain number of sovereigns, three times as 
many riiUlings, and four times as many pence and the whole sum in the 
bag is £280 ; find how many sovereigns, shillings and pence it oontuins 
lespectively; 
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RULE OF THREE, 

142. \Vb may compare one number with another^ or ascertain the 
relation which one bears to the other in respect of magnitude, in two 
different ways ; either by considering how much one is greater or less than 
the other ; or by considering what multiple, part, or parts, one is of the 
other, that is, how many times or parts of a time, or both, one number is 
contained in the other. TJius if we compare the number 12 with the 
number 3, we observe, adopting the first mode of comparison, that 12 is 
gi'eater than 3 by the number 0 ; or, adopting the second mode of com- 
parison, that 12 contains 3 four times, and is thus or four times as 
great as 3. Again if we compare the numl)cr 7 with the number 13, vfo 
observe, according to the first mode of comparison, that 7 is less than 13 
by the number 6 ; and, according to the second, that ns 1 is one thir- 
teenth part of 13, so 7 is seven tliirteenth parts of 13, or ^^^ths of 13. 

143. The relation of one number to another in respect of magnitude is 
called Ratio ; and when the relation is considered in the first of the al>ovc 
methods, that is, when it is estimated by the difference between the two 
numbers, it is called Arithmetical Ratio; but when it is considered ac- 
cording to the second method, that is, when it is estimated by considering 
what multiple, part, or parts, one number is of the other, or, which is 
seen from above to he the same thing, by the fraction which the first 
number is of the second, it is called Geometrical Ratio. Thus for in- 
stance, the arithmetical ratio of tho numbers 12 and 3 is 9; >vhilc their 
geometrical ratio is ^ or 4. In like manner the arithmetical ratio of 7 
and 13 is 6, while their geemetrical ratio is 

144. It is more common, however, in comparing one number with 
another to estimate their relation to one another in respect of magnitude 
according to the second method, and to call that relatiotflK) estimated by 
the name of Ratio. According to this mode of treatment, which we shall 
adopt in what follows, ** Ratio is the relation which one number has to 
another in respect of magnitude, the comparison being made by considering 
what multiple, part, or parts, the first number is of the second, or how 
many times or parts of a time, or both, the second is contained in the 
fiiaC 

145. It is |dain that, for any two nnmbers, the fraction in which the 
first is nomeratOT and the second denominator, will correctly express the 
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multiple or part^ or boih« which the first number is of the second, or the 
number of times or parts of a time, or both, of a time the second is con<» 
iained in the first Thus if wc take the numbers 12 and 3, the fraction , 
which is equivalent to tlie wliole number 4, shows the multiple which 12 
is of 3, or the number of times 3 is contained in 12. And again, if we take 
iho numbers 7 and 13, the fraction will express the part or parts which 
the number 7 is of 13, or will express the part or parts of a time that 13 is 
contained in 7 : for 1 is one thirtcentli part of 13, so that 7 must bo seven 
thirteenth parts of 13, that is, ^i^jths of it ; and 1 is contained 7 times in 7, 
so that 13 must bo contained only v^ths of a time in 7. IVo conclude 
therefore that the ratio of one number to another may l)c estimated and 
expressed by the fraction in which the former number is the numerator 
and the latter the denominator. 

1 43. The ratio of one numl>cr to another is often denoted by placing a 
colon between them. Thus the ratio of 7 t«j 13 is denoted by 7 : 13. As 
we have shown that the ratio of one number to another may bo oxiircsscd 
by the fraction in which tlie former is the miinerator and the latter the 
denominator, wc sec that 7 : 13is — j'j. The two numbers which form a 
ratio are called its terms; the first mimber, or the number compared, 
being callcfl the first tenn, or the Antkckdknt, and the second number 
or that with which the former is compared, the second term, or tub 
CoxsEQUENT, of thc ratio. * 

147. If the two numbers to be compared together bo concrete, they 
must be of thc same kmd, cannot compare togetlicr 7 days and 13 
miles in respect of magnitude ; but wc con compare 7 days with 13 days; 
and it is clear that 7 days will have the same relation to 13 days in rca|)ect 
of magnitude, which thc number 7 has to thc number 13, so tliat the ratio 
of 7 days to 13 days will be thc same as thc ratio of the abstract number 7 
to thc abstract number 13, and may be expressed by the fraction If 
however the concrete nunfbei-s, though of thc same bind, Tmj not in the 
same denomination of that kind, it will be convenient to reduce them to 
one and the pame denomination in order to find their ratio. Thus, if one 
of the numbers be 7 days and the other be 13 hours, the ratio of thc former 
to the latter will not be that of 7 to 13, but that of 7 days to 13 hours, that 
Is, 168 hours to 13 hours, which will clearly be the same as that of tho 
abstract number 168 to^he abstract number 13, and so will he expressed 
not by /jf, but by Wc see, then, that 7 days : 13 hours Is the same 
oa 108 : 13, and that each ib= Thus it is plain that when the num- 

13 
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ben'iins oonoreto^ we'may reduce them to one and the lame denominatkm^ 
and then, in considering their ratio, treat them as abstract numbers. 

148. Proportion is the equality of two ratios ; so that, when the ratio 
of one number to a second is equal to the ratio of a third number to a 
fourth, proportion is said to exist among the numbers, and the numbers 
ore called Proportionals. Thus, the ratio of 8*to 9 is equal to that of 24 
to 27, for the former ratio is §, and the latter ratio is which is also 
equal to j. The ratios being equal, proportion exists among the numbem 
8, ((,24, 27; and thus those numbi^rs arc proportionals. 

149. When proportion exists among four numbers, that is, when the 
ratio of tho hrst to the second is equal to that of the third to the fourth, 
this proportion or equality is often denoted by writing down tho two 
ratios in tho manner mentioned in (Art. 140) in one line, and placing a 
double colon (::) between them. Thus the existence of proportion among 
tho numbers 8, 4, 9, 12, is indicated ns follows, 

3 ; 4 :: 9 : 12, 

which is Qommonly read thus, three are to four as nmc to twelve,** or 
"as three to four so nine to twelve.** It will appear from what has pre- 
ceded, that by the expression 3 : 4 :: 9 : 12, it is meant in fact that 

160. In order to form a proportion four numbers arc required. 1 1 may 
indeed happen that the second and third afe the same, in which paiiicu- 
lor case it might be said that only three numbers arc required ; thus 
9 : 6 :: 6 : 4 ; but cron in such a case it is better to consider the second 
and third os distinct numbers, and to regard tho proportion as consisting 
of four numbers, of which indeed two arc equal. The four numbers 
required to form a proportion are called its terms. In the proportion 
3 : 4 :: 9 : 12, wo have 3 fur the first term, 4 for the second, 9 for tho 
third, and 12 for the fourth term, of the proportion. 

161. It has been stated that proportion is thg equality «f t wo ratios, and 
we have explained that the two numbers constituting a ratio must cither 
be both abstract, or (if concrete) both of the same kind. In a proportion 
if one of the ratios be formed by two abstract numbers, the other may 
arise from two concrete numbers. For it has been explained (Art 14^ 
that if a raUo consbt of two concrete numbers, we may reduce them 
both to the same denomination, and then treat the resulting numbers as 
abftraoty the ratio of those abstract numbers being the same as that of 
the two oanorete itumben &om which they havq arisen, For the same 
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reason, one of the two ratios conatitutiug a proportion may be formed 
from concrete numlicre of one kind^ ^vhilo the other is formed from 
concrete numbers of a different kind ; for 7 da^^a : 13 da^^ :: 7 miles : 18 
miles, each ratio being in fact that of 7 to 13. Indeed it appeors by 
(Art. 147) that the ratio of two concrete numbci's may always be ex- 
pressed by a ratio of two abstract numbers. If both or either of the 
ratios in a proportion be formed fi-om concrete numbers, wo may thus 
replace each such ratio by one arising from abstract numbers, and in 
this w’ay every lenn of the proportion will become on abstract number ; 
so that, notwitlistanding the remark in note (Art. 20), any one of the 
terms may then be multiplied or divided by any other. 

152. It is readily seen that if proportion exist among four numbers 
taken in a certain order, it will exist also among tbo same numbers 
taken in tlic contrary order. Thus the numbers 8, 0, 24, 27, being pro- 
{lortionals in the order in whicli they stand, the numbers 27> 24, U, B, 
will also b<^ proportionals. For, 

8 24. 

« ' 27 * 


or 1 X ^ 1 X 

9 27 

24 


?? 

24 * 


. 27 0 

* • 2 4 8 ' 

or 27 : 24 ; ; 9 ; a 
27 0 

It is apparent also from (Art. GO) tliat 24 ~ g * 

158. If only three of the numbers in a proportion be given, wo can by 
means of them find the foiyrth, and the method or Rule by which it may 
bo found is one of great importance in Arithmetic. We have seen that 
proportion exists among the numbers 8, 0, 24, 27. If the first three 
numbers only were given, and we were required, by means of these, te 
find the fourth, the method or Rule to be adopted ought to determine a 
number to which 24 would liavc the same ratio, as 8 to 9; or, which h 
seen from the last article to he the same thing, it ought to determine a 
number which will hafe the same ratio to 24, which 9 has to 8 ; this 
number being of course 27. Almost all questions which arise in the 

10--2 
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common concerns of life^ so far as they require calculation by numbers, 
might be brought within the scope of the Rule of Three, which enables 
ns to find the fourth term in a proportion, and which, on account of its 
great uso and extensive application, is often called the Golden Rule. 

154. llie Rule of Three, then, is a method by which we are enabled, 
from three numbers wdiich arc given, to find a fourth which shall bear 
the same ratio to the third as the second to the first, that is, sliall bo 
the same multiple, part, or parts of the third, os the second is of the 
first ; in other words, it is a Rule by which, w*hen three terms of a pro- 
portion arc given, wo can determine the fourth. 

As most of the practical coses in which this Rule is made use of relate 
to concrete numbers, w^c shall express the Rule with especial reference to 
such cases, adding however a short direction for cases in which abstract 
numbers onl}^ arc concerned. 

155. Rule. Leaving out of consideration superfluous quantities, 
find, out of the three quantities which arc given, that which is of the 
same kind as the fourth or required quantity ; or that which is dis- 
tinguished from the other terms by the nature of the question: place 
this quantity ns the third term of the proportion. 

“ Now consider whether, from the nature of the question, the fourth 
term will ho gicater or less than the third ; if it be greater, then put 
the larger of the other two quantities in the second term, and the smaller 
in the first term ,* but if less, put the smaller in the second term, and the 
laigcr in the first term. 

Take care to reduce the first and second terms to one and the same 
denomination, and also to reduce the third so that it may he wholly in 
one denomination ; remembering, however, that if the quantities involved 
be all of tho same kind, it is unnecessary to reduce all the three terms to 
the same denomination, but only the first and second terms to one ond 
the same denomination, and the third to a smglc denomination, which 
will not necessarily be tho same as the former. IVhen the terms 
have been properly reduced, multiply the second and tliird together, and 
divide by the first, treating all three as abstract numbers. The quotient 
wUl be the answer to the question, in the denomination to which the 
third term was reduced.** 

If tlie ease be one in which abstract numbers only are concerned, the 
question itself will show at once which of the^ numbers will form tho 
third term of the proportioii : tho second (Uid first will be determined os 
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aboT6 explained ; and then the answer to the question will be £oand hy 
suoh multiplication and division as are directed in the Rule. 

The arrangement of the given terms in the manner mentioned at the 
beginning of the Kule« is commonly called ttaiing the question. Sometimes 
a word or two» or a letter, or other symbol, will be added to represent the 
fourth or requiied term. 

Note 1. The process denoted by the above Rule may often bo much 
abbreviated by dividing the first and second, or the first and third terms, 
(but never the second and third) by any number which will divide each 
of them without a remainder, and using the quotients instead of tlio 
numbers themselves. 

Fur, 9 : 12 :: 21 : 2H tlic same os wliich is the same as 

} = ?H> ''vhich is the same os 3 : 4 :: 21 : 28, which represents tho first 
proportion after its first and si'coud tenns liave each been divided by tho 
same number 3. 

Again, 9 : 12 :: 21 : 28 is the same os - 8}, which is the same 
asT^ -vjV, which is tho 8<ame as 3 : 12 :: 7 : 28, which represents tho 
first proportion after the hrst and tliird terms have each been divided 
by 3. 

Again, 0 : 12 :: 21 : 28 is the same as but this is not the 

same as J -- , which is tho same us 9 : 4 :: 7 : 28, wliich represents 
the first proportion after the second and third tiTins have each been 
divided by 3. Moreover J is not equal to and of course U : 4 :: 7 : 28 
is not a true proportion. 

Xote 2. Although we have suid in the Rule, multiply the second 
and third terms together and then divide their product by the first ; it 
w'ill be found in most coses advisable not to perform the actual multipli- 
cation until we liavc discovered, by putting the expression in the form 
of a fraction, whether there be any factor or factors common to the 
numerator and denominator, and if so, liavo rejected such factor or 
factors. 

150. It may be propc^^to observe that the Rule of Three is applicable 
in two different kinds of cases, according to wliich it is called the Rule of 
Three Direct or the Rule of Three Inverse. The method just stated 
(Art. 155) is applicable to both kinds of cases; but as the distinction 
^tween the two is commonly noticed by writers on Arithmetic, it wlU 
be right to show in wliat it consists. 

The Rule of Three Direct is that in' which more requires more, or 
less requires less; or, ill other words, in which a greater number requlrcHi 
a greater answer, or a less number a less answer. Thus in tho question. 
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" If 4 acres of land cost £260, find the cost of 15 acre^ after the satno 
rate/* The 15 acres being more than the four acres, will require a larger 
sum than £250 for their purchase, and so, in this case, more requires 
more. Again in the question, ** If 15 acres of land cost £937. 10#. find 
the cost of 4 acres, after the same rate/* the 4 acres being less than the 
15 acres, will require a less sum tlian £937. 10#. for their purchase, and 
therefore, in this case, less requires less. Such cases belong to the Rule 
of Three Direct. 

The Rnlo of Three Inverse is that in which more requires less, or less 
requires more: or, in other words, in wdiich a greater number requires a 
less answer, or a less number a greater answer. Thus in the question, 
If 4 men can mow a certain meadow in 3 days, find the time in which 
0 men ought to mow it,** the six men being more tlian the four, should 
perform the work in less time, and so, in this ease, more requires less. 
Again, in the question, “ If G men can mow a certain meadow in 2 days, 
find the time in which 4 men ought to mow it,** the 4 men, being fewer 
than the 0, will require a longer time for performing the work, and 
therefore, in this cose, less requires more. Such cases belong to the 
Rule of Three Inverse. 


Jiu/e of Three Direct. 

Ex. 1. Find the value of 37 yards of silk, when 25 yards cost 
£4. 7#. (W. 

There are here three given qiiantities, 25 yards, 37 yards, and 
£4. 7#* Gd., and we have to find a fourth which will be the price of 37 
yards. It is manifest that tlio tiirce given quantities, 25 yards, 37 yards, 
£4. 7#. Gd.,and ilic required sum, must form a proportion, because the 
25 yards must Imvo the same relation in respect of magnitude to the 37 
yards, which the £4. 7#. Cd. (cost of 26 yards) has to the required sum 
(cost of 37 yards). Proceeding then by Rule (Art. 155) w'c observe that 
the £4. 7#. 6d. is of the same kind as the rcqui.'cd term, via. money ; we 
make that the third term of the proportion ; and since the required sum 
(cost of 37 yards) must necessarily be greater than £4. 7#. Gd, (cost of 25 
yards), we make 37 the second term, and 25 the first. We have thus 
the first three terms arranged as follows : 

25 yds. : 37 yds. :: £4. 7#* GdL 

And the entire proportion will be as fidlowe : 

85 yds. 1 37 yds. :: £4. 7t. GdL : required cost 
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The firsi and second terms are in one and the same denomination, and 
require no reduction. The third and fourth must be reduced to the 
lowest dcnommatioii in cither of them, namely pence. Then since 
C4. 7#. Gd. » 1050 pence, the proportion becomes 

25 yds. ; 37 yds. :: 1050 pence ; no. of pence in required sum. 

And by our rule we must now treat the numbers abstract, multiply 
the second and third together, and divide by the first. 

1050 

37 

7350 

3150 

i 5 ; 3JUW0 
" ' ^ ^ L 7770 
1554 

The quotient 1654 gives tlic number of pence in the required sum oi 
money, that lieing the denomination to which the third term was re- 
duced. We must now then reduce the 1554 pence to pounds, slilUings 
and pence. 

12 j urM 

2,0 i 12.0 fi r/. 

XO. Da. (id. 

therefore the required answer is XO. O^r. Cd. 

The nlxjve process would in common use be more compendiously 
written do>vn os follows : 

ydf. yd*. X- t- rf- 
25 ; 37 :: 4 . 7 . 0 
20 
m 
12 
1050 


25 


X0. 9#. (ML 


7350 

3150 

|« 38B50 

12 iSSid . 

20^ leSt.M 
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lUaionfor the above proceu» 

We have the cost of 25 yards given, viz. £4. 7#. 6d., in order to enable 
OS to find the cost of 87 yards. 

It is manifest that the required sum must have the same relation in 
respect of magnitude to £4, 7s. 6d., which 87 yards have to 26 yards; that 
is> the ratio of the required sum to £4, 7s. Cd., or of the number of pence 
in the required sum to 1050 pence^ must be equal to that of 87 yards to 
25 yards. 

Now the ratio of the number of pence in the required sum to 1050 
pencoj is the same as that of the abstract number which indicates how 
many pence tlic required sum contains to the abstract number 1050, and 
may (if the former iiuthber be called the required number) be eispressed 

by the fraction 

And the ratio of 87 yards to 25 yards is the same as that of the ab- 
stract number 87 to the abstract number 25, and may therefore, in like 

37 

manner, be expressed by the fraction . 

25 


required number 37 . 
1050 "" 25 * 


requir ed nu mber 


1050 


X 1050 = X 1050, 
25 


>^n^ ired number x 1050 
' *1050 


87 X 1060 

" 25 • 


or required number 

1050x37 
25 — • 


37 X 1050 
25 » 


(Art. 6(% 


This result shows that U we arrange tlie three given terms, 25 yards^ 
87 yards, and £4. 7s. Od. in the following manner. 


ydi. ydf, £. $. d. 

25 ; 37 4 . 7 . 6, 


and then reduce the £4. 7s. Gd. to pence, the k>west denomination con- 
tained in it, so that the arrangement becomes 

ycU. yds. d. 

25 : 37 :: 1050, 

and then consider the numbers to be abstract, as if they had been written 
25 : 37 :: 1050, 

vre shall obtain the abstract number which will ^ow us how many pence 
there are in the required sum by multiplying the recond and third terms 
togctlier and dividing the product by the first ; and then by treating tins 
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numlwr ai concrete, that is, aa lo many pence, we hare the reqiUied 
answer in pence. 

The reason for the process may also be shown as follows : 

The cost of 25 yards is £4. 7#. 6d. or 1050 pence ; 

the cost of 1 yard is pence ; 
o', the cost of 87 yards is 37^ pence = pence ; 

or if we arrange the numbers, after the reduction of the X4. 7r. (h/. to 
pence, in the form yd*. vds. d. 

25 : 57 :: 1050, 

and then treat them os abstract numbers, multiply the second and tliird 
together, and divide the product by the first, the quotient will give the 
number of the pence in the required sum of money. 

ISx. 2. If a workman earn £17. Cjr. in 102.V days, how long will ho bo 
in earning 50 guineas ? 

Here the required quantity is /ime, and as the given quantity of that 
kind is 102J days, we must place that as the third term in the proportion. 
The earning of 50 guineas will require a longer time than the earning of 
£17. 6$. : w'e must therefore place the 50 guineas as tlic second tonn, and 
the £17. Of. as the first. Then reduce, according to the Rule ; observing, 
that 08 there is half-a>day in the third term, wc may, if wo plofiRo, re4lueo 
tiuit term to half-days, in which case the answer will bo ohtuinod in half- 
days, and must be reduced to days. 

£17. C^. : 5()^. :: 102.] days : required time, 

20 

340 1050 205 

205 
5250 
2100 

346) 215250 (622^^ holf-diiys 
• 2076 • 

705 

09^ 

730 

692 

38 

the i^a^uired times 022|jVv half-days, 
days. 
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The procefs is hrieflj lepiesented thus : 

Required tiine=^2~A?5? half-days = 31 days. 

Kx. 3. If the tax on £195 be £14. 8^., what will be the tax on £874? 
The £14. 8s. being of the same nature with the sum required^ must 
be placed as the third term in the proportion ; and as the required tax 
must clearly be greater than £14. 8s. we must place £874 as the second^ 
and £105 as the first term. 

£195 : £874 :i £14. 8s. : the required tax> 

208 

874 

1152 

2016 

2.804 

105) ^1712 (129018J 
195 
567 
300 
1*771 
1755 
162 

the required tax is 1290} Jf shillings ss £64. 10}|}s. 

But }S|s. = ( J8I X I2)d. = Wd. - Om rf* 

And >^4)g.-i5fq. = 3}H7- = K 

/. the required tax is £64. 10s. OJd. 

2,0 

Or thus, 195) 251712 (129,0s. 

195 £64. lOs, 

• 567 

390 
1771 
1755 
162 
12 

195) 1944 (9d. 

1755 

180 

4 

195) 756 (Qq. or Jd 


The answer Is tiierelim £64. lOt. 9}<i 
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The op«Fition, asliefere, h briefly lepveieiited riiits: 

Required tax= 10#. 0J<l. f{i^. 


Note 1. The student urho is expert m the use and reduction of frac* 
lions will very often And it convenient, after reducing the terms of his 
proportion in the manner mentioned in the Rule, to defer the ociuai 
multiplication and division, and express the required result in a frac- 
tional fonn ; to reduce the fraction as much as possible by the method 
indicated in Art. 77, note 3 ; and to eflcct the requisite multiplication or 
division or both, after the fraction has been so simplified. 

Ex. 4. If I can travel 198 miles by railway for £2. Os. Gd., how far 
at the same rate of charge ought I to be carried for £0. 0#. 10^.1 


£2. 0#. Gd. : £8. 0#. lOld. :: 108 m. : required distance. 


20 

20 

49 

100 

12 

12 

594 

1930 

4 

4 

2370 

7722 

Required distance- 


7722 X lOR 
2370 


miles 


8861 X 108 


milca 


- - ^ miles = 648imileB =- 64.'5.J miles. 

Ex. 5. The annual poor's rates on a net rental of £865. 7#* 8£i 
amount to £36. 8s. Od, ; what should bo the net rental of an estate for 
which the poor's rates amount to £24. Be. lOd. per annum 7 


£36. 8#. Od. : £24. Bs. lOd. :: £365. 7s. 8d. : required rental 


20 


20 

728 ^ 

485 

7307 

12 

1& 

12 

8745 

5830 

87007 

Required rentals 

87C87X5080 . 87607x1100 

8746 * ~ 1748 ' 


ss 

• 

28220x1100 . ... 

^ A =(2922Bx2)i 


• 

•i58458d»£243. lU fldL 
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Note 2. There are certain examples in which at first sight more 
than three terms appear to be given, but they nevertheless in certdn 
cases come under this rule, as in the following instance. 

Ex. 0. If the carriage of 5 cwt. 7 lbs. for 84 miles cost me £3. 18s. 
what will it cost me to have 21 cwt. 1 qr. 14 lbs. carried the same dis- 
tance ? 

The 84 miles may evidently be left out of consideration, ^ce the dis- 
tance in both cases is the siimc. 

Proceeding then according to our Rule, 

tiewt, 7 lbs. : 21 cwt. 1 qr. 14 lbs. :: £3. 18«. 4ff. : required cost ; 
whence it wdll be found that 

Required cost-XlG. 10^. Q'ld. 

Rule of Three Inverse, 

£x. 7« If a piece of cloth is 20 yards in length and j yard in breadth, 
how broad is another piece which is 12 yards long, and which contains as 
much cloth os the other I 

As the length of the second piece is less than that of the first, its 
breadth must necessarily be greater, in order that the content may be 
the same. Therefore in this case a less length requires a greater breadth, 
and so the example belongs to Rule of Three Inverse. 

We have the breadth of the second piece to find. That of the first 
piece is Jyard : place this therefore os the third tenn. Now the required 
breadth is to be greater than this. 'I'hercfore place the 20 yards as the 
second term, and the 12 yards as the first. 

12yda : 20 yds. :: Sqraofayd. : required brcadtli in qrs. of a yd. 

3 

12 IjK) 

fi qrs. of a yard ~ 1 } yard. 

Or thus; 

12 yds. : 20 yds. :: fyd. : required breadth in yds. 
required breadth = 

The required breadth is therefore a yard and a quarter. 
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Ex. 8. If 12 men can reap a field in 4 days^ in what Umo can the 
same work be performed by 32 men ? 

It is clear that 32 men can perform the work in a less time than 12 
men^ and so the time required will be less than 4 days, the third term in 
our proportion. We must therefore place the 12 ns tlie second tenn and 
the 32 as the first. 

32 : 12 :: 4 days : required time in days. 

ji 

32) 48 (1^.^ days; 

32 

10 

the required time is IJ.? days l.\ days. 

Or thus : 

j o V 4 

Ilequircd time * - “ day.S” days 2 days - 1 \ days. 

Ex. 9. irhat was the price of wheat per bushel when the penny 
loaf weighed 0 ounces ; the statute being that it must weigh 10 oz. when 
wheat is at 12^. a bushel ? 

Here are two numbers, viz. 1 bushel and 1 penny, w’hich can evidently 
lavc no effect on tlie answer, f(»r if any other measure liad been named 
n place of the bushel, and any other loaf in place of the penny loaf, the 
inswcr would be the same. 

Now as wheat is dearer, or as the price is more, the weight of any 
pven loaf is less, and conversely, ns the weight of a given loaf is less, 
he price of w’heat is greater; so that the price required must clearly 
ye greater than 12^., wdiich according to our Rule must bo the third 
erm of the proportion. Therefore the 10 oz. must be the second tenn, 
ind the 8 oz. the first. 

8oz. : 10 oz. ;; 12#. 

• • 12 

0 I 120 

I.*!;?, the required price per bushel. 

Or thus : 

„ . - . 10x12 10x3 

Required price ~ - - — #. - — ^ — 8,- 16#. 

o Z 

• 

Note 3. Examples, such as the following, are easily worked out by 
he Rule of Three. 
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Ex. 1. A clock, which is 4 min. 8^ see. too last at half-past nine 
A.u. on Tuesday, loses 2 min. 45 see. daily ; what will he the time in« 
dicated by the clock at a quarter-past five p.h. on the following 
Friday ? 

From a.m. on Tuesday, till 5J p.m. on Friday, there are 79J 
hours. 

24hrs. ; 70Jhrs. :: 2'. 45" : time lost by clock, 
w'hencc, time lost by clock"9'.8jJ^/' ; 

time by the clock at 5] p.m. on Friday 

r 4^8;i*V' + 5hrs. hrs. lOmin. 

Ex. 2. A hare, pursued by a greyhound, was 130 yards before him at 
starting ; whilst the hare ran 5 yards the dog ran 7 yards ; how far had 
the hare gone when she was caught by the greyhound ? 

For every 5 yards the hare runs, the, dog gains 2 3 'ards, and when he 
has gained 130 yards he will have caught her. 

2 yds. : 130 yds. 5 yds. : required num!)cr of yards ; 
whence, required number of j'ards = 325. 

Ex. 8. A gentleman 8])cnds on the average 30 guineas a fortnight ; 
what must be his daily income in order that with bis savings at the end 
of 3J years ho Jnny buy wi estate worth X*1710« 18^.? (supposing a year 
to consist of 52 weeks). 

His expenditure in 31 j'cars is (30 x 20 x 3A) guineas, 

his income in 3J ycui-s must be (30x2r)x31) guineas 4* £1719. Ilk. 

£4500. Ik. 

.*. (3.J \ 364) days : 1 day’ :: £4580. 0.?. : dail^' income, 
whence, daily income - £3. 12«. 

Ex. 4. Two places, A and i/, are distant from each other 324 miles 
by railway. A trtun leaves A for B at the same time that a train leaves 
If for A; the trains meet at the end of G hours, the train from A to B 
having travelled 10 miles on hour more than the other. How many miles 
did each travel on hour ? 

Each train is supposed to run with uniform speed : when tlie trains 
meet, the whole distance must have been passed over by them. 

6 hrs, : 1 hr. :: 324 miles : miles passed over by both trains in 1 hr., 
whence, miles passed over by both trains in 1 hr.~54, 
ihereibre by question, (54— 16) 4-2, or 19~mil'^ travelled per hour 
by one train, and therefore 54-19, or dG^miles travelled per hour by 
the other. 
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Ex. 5. A gentlcnum, xOer pacing an inoomo'tex of 7<(. in the£, has 

dC248. 10^. dd, left ; what was his gross annual income ? 

For every IDs. 6d. which ho now has^ ho had £1. before ho paid his 
incomo'tax ; 

a*. 19tf. 5d, : £248. 10#. Bd, :: £1. : required income, 
whence, required income - £256. 

Ex. LVI. 

1. If 4 yards of cloth cest 12#., what will 06 yards of the same 
cloth cost ? 

2. If 9 yards of cloth cost £5. 12#., how many yards can be bought 
for £44. 10#.? 

3. If 7 bushels of wheat be worth £1. Kb*. Oc/., what will bo the 
value of 3 bushels of the same quality ? 

4. The rent of 42 acres of land is £63^ how many acres of the 
some quality of land ought to be rented for £273? 

5. If the cost of 72 tons of coals bo £55. 16#., what will bo the cost 
of 54 tons ? 

6. How much must be given for 18 articles at the rate of £3. 16#. Od, 
for 6 articles ? 

7. How long will a person be saving £3, if ho put by 1#. Gf/. per 
week ? 

8. Find a number winch shall bear the samo ratio to 9, which 20 
docs to 15. 

9. If 2 cwt., 3 qrs., 14 lbs. of sugar cost £C. 14#. 2d., what quantity 
of the same quality of sugar can be bought for £20. 15#. ? 

10. If 0 cwt., 3 qrs. cost £6. 10#., what will be the price of 
2 cwt., 2 qrs, ? 

11. Find the value of 23 yds., 1 ft. of cloth, siippoiing 1 yds , 31 in. 
of the same quqjity to cost^£3. 15#. 

12. What will be the iucomc'iax, at 7d. in the pound, on £257. 10#.? 

13. If an income of £185. 10#. pay an income tax of £5. 8#. 2^4^ 
what o’lght an income of 1000 guineas to pay ? 

14. What is the tax upon £302. 3#. 7d., when £429. 8#. 3d. is rated 
at 13#. 6(/.? 

15. If one bnaheiUef malt coet lOdL^ how much can | boy for 
£37. 5#. 5d.T 
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16* Find the price of 2 tons^ 3 cwt., 14 lbs. at 8«. per quarter. 

17. A pfiys lialf yearly an income-tax of ^10. U. 3d.; find his 
income^ the tax being 7d. in the £. 

is. Find the amount of a Bcrvanfs wages for 215 days at 2r. 4d. 
a day ? 

10. A bankrupt’s debts amount to i!204. 16^. and his assets to 
jC179. 4s. ; how much in the pound can he pay ? 

20. Find the cost of a stone of sugar at the rate of £08. Ifl. 2c. 5m. 
for 1 ton, 8 ewt, 4 lbs. 

21. A bankrupt pays 12«. 8d. in the pound and his assets amount 
to £050. ; find the amount of his debts. 

22. Find the cost of 1 ton, 4 cwt., 8 lbs. of an article, 3^ stono of 
which are worth 0 fl. 1 J c. 

23. If 20 yards of butter cost 48s., what must it be sold at per foot, 
in order to gain 4s. on the purchase ? 

24. If a farm containing 400 ac., 2 ro., 20 po. be let at £841 . 3 fl. 
1 c, 2J m. for the year, what is the rent per acre ? 

25. Find a fourth proportional to the numbers 3, 3*75, and 40. 

20. If 10 men can mow a field in 12 days, in how many days will 
15 men mow it ? 

27. If a man walk 02 miles in 3 days, in how many days will he 
walk 80 miles ? 

28. How many yards worth 3s. 7Jd. a yard must be given in ex- 
change for 035} yards worth 18s. per yard? 

29. A bankrupt pays 5fl. 7c. 5m. in the pound ; what sum will be 
lost on a debt of £11793. 5(1. ? 

30. Find the price of 2 tons, 10 cwt., 17 lbs. of sugar at lOd. for 
2} lbs. 

31. If a person travelling 12 hours a d^y perform journey in 24 
days, in what length of time will he perform the same journey if he travel 
1 0 hours a day ? 

32. If 3} oz. Avoir, cost 7s., what will 30| lbs. cost ? 

33. How many men must be employed to finish a piece of work in 
15 days, which 5 men can do in 24 days? 

34. If 356 ac., 3 ro., 39} pa be rented at £8&1« 19f« l(k^ what is the 
rent of 2 acres I 
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05^ If the xents of a piuri^ amoant to £2614 64 aod a rate he 
granted of £89. 16r. Qd,, how much is this in the pound! And how 
much m\i5t be paid by an estate whose rental is £115. 12s. 64 ? 

96* If 27 bus., 2 pks. cost £10. 7s. 2^d,, what is the price of 16} bus. 7 

37. How many yards of drugget an ell wide will cover 40 yards of 
carpet Jyd. wide ? 

38. A borrowed of B 400 guineas for 0} months, afterwards A would 
requite B*b kindness by lending him £010 ; how long should he lend it! 

»39. A field is 1 21 yds. long, and 00 yds. broad ; what will bo its vahio 
at £80 an acre ! 

40. If the price of 1 lb. of sugar ho •502.’) fl., what is the value of *76 
of a cwt. ! 

4L If 01 shares in a mine cost £11. 5s., what will 28^ shares cost? 

42. If 34} yards of cloth cost £12. 7s. 11 how many yards con bo 
bought for £3* lO.v. 024? 

43. Find tlio vent at 30.^. an acre of a rcclangnlnr field whoso sides 
arc respectively 50 chains 40 links, and 56 chains 25 links. 

44. In what time will 25 men do a piece of w’ork wliich 12 men cen 
do in 3 da 3 's ? 

45. If *3 of 4*5 cwt. cost £11. 5f1. 5c., what i.s the price per lb.! 

46. A piece of gold at £3. IT-'f. 10}4 per oz. is worth £150 ; what 
will be the W'orth of a piece of silver of equal weight at 54s. Cd. per lb.? 

47. If a piece of building land 375 ft. 6in. by 75 ft. 6 in. cost £113. 
2s. 6i4, wdiat will be the price of a piece of bimilar land 278 ft. Oiu. by 
151 feet ? 

48. A servant enters on a situation at 12 o'clock at noon on Jan. 1, 
1854, at a yearly salary of «?5 guine as, he loaves it at noon on the 27th of 
May following ; what ought he to receive for his 8(*rvico«? 

40. A was owmer of /t' of a vessel, and sold <>f ) of Ills share for 

^ •12 

£^^® ; wliat was the value of t? of i of llic vessel ? 

50. A exchanged with B 60 ^'ards of silk w'oiih 7s. 3d. a yard for 
48 yards of velvet ; what w’os the i)rico of the velvet a yard ? 

51. A person, after paying 74 in the £ for income-tax on his In- 
come, has £1632. 18s. lOd. remaining ; what had he at first ? 

52. If a person's estate be worth 3000 guineas a year, and tbo land- 
tax be aaseaicd at 2s. D}d. in the £, what is hiB annual income! 


14 
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53. A watch Ib 10 minutes too fast at 12 o'clock (noon) on Monday; 
and it gains S', 1(/' a day ; what will be the time by thO watch at a 
quarter past 10 o'clock a.m. on the following Satuiday ? 

54. The circumference of a circle is to its diameter as 3*1416 : 1 ; 
find (in feet and inches) the circumference of a circle whose diameter is 
22} feet 

55. A bankrupt's estate amounts to £455. Ir. and his debts to 
£037. 10#. What can he pay in the £ ? and what will a creditor lose on 
a debt of £1141 

56. If the carriage of 3 cwt. cost 10#. for 40 miles, how much ought 
to be carried for the same price for 25$ miles 1 

57. If I spend 20 guineas in a fortnight, what must my income bo 
that I may lay by £200 in the year 1855 1 

58. The house-tax upon a house rated at 175 guineas b £6. 17#. OJd.; 
what will be the tax upon one rated at £120 1 

59. A silver tankard, which weighs 1 lb., 10 oz., 10 dwts. cost 
£6. 3#. Od,; what is the value of the silver per ounce? 

60. A man, working 7} hours a day, docs a piece of work in 9 days ; 
how many hours a day must be work to fiiibh it in days? 

61. If a pound of silver costs £3. G#., what is the price of a salvei 
which W’eighs 7 lbs., 7 oz., 10 dwts., subject to a duty of Is. Od. per ounce, 
and an additional charge of 1#. lOd. per ounce for the workmanship ? 

62. How much did a person spend in G3 days, who with an annual 
income of £818 is 90 guineas in debt at the end of a year? 

63. If 15 men, 12 women, and 9 boys, can complete a piece of w'ork 
in 50 days, what time would 9 men, 15 women, and 18 boys take to do 
four times as much, the parts done by each in the same time being as the 
numbers 3, 2, and 1 ? 

64. A person possesses £800 a year; how much may he spend per 
day in order to save £48. 2fl. 5c. after paying a tax of £5 on every £100 
of income ? 

65. If 3 cows or 7 horses can cat the produce of a held in 20 days, in 
how many days will 7 cow^s and 3 horses cat it up ? 

66. How many yards of carpet } yard wide will cover a room 
whose width b 16 feet, and length 27J feet ? 

67. A person buys 100 eggs at the rate of 2 a penny, and 100 mom 
at the rate of 3 a penny ; what does he gain or loswby seilinff them at the 

nteof5for2d? 
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08. A church-clock is set at 12 o*clock oir Saturday night ; at noon 
on Tuesday it is 3 minutes too fast : supposing its rate regular, what will 
be the true time when tlio clock strikes four ou Thursday afternoon 1 

69. A person after paying a poors’ rate of lOd. in the pound has 
£728. 6^. 8d. remaining ; what had he at first ? 

70. If a piece of work can be done in 60 days by 36 men working at 
it together, and if, after working together for 12 days, 10 of the men 
were to leave the work ; find tho number of days in which tho remainmg 
men could finish the work. 

71. A regiment of 1000 men are to have new coats ; each coat is to 
contain yards of cloth 1 J yards wide ; and it is to he lined with blial- 
loon of J yard wide ; how' many yards of shalloon will bo required I 

72. If 5 ounces of silk can bo spun into a tliread two furlongs and 
a half long, what weight of silk would supply a thread sufficient to reach 
to the Moon, a distance of 240,000 miles ? 

73. How many revolutions will a carriage^wlieel, whose diameter 
is 3 feet, make in 4 miles? (Sec Ex. 64.) 

74. If 8 oz. of sugar be worth •66264-., what is tho value of *76 of 
a ion ? 

75. The price of *0625 lbs. of tea is *4683^.; what quantity can bo 
bought for £61. 12j.? 

76. Two watches, one of which gains as much ns the other lo8c.«i, 
viz. 2'. 6" daily, arc set right at 9 o'clock a.m. on Monday; when will 
there bo a difference of one hour in the times denoted by them ? 

77. How many yards of matting, 2-6 feet brood, will cover a room 
9 yards long, and 20 feet broad 7 

78. A person bought 1008 gallons of spirits for £040 ; 48 gallons 
leaked out : at what i-ute must he sell the remainder per gallon so aa nut 
to lose by his bargain ? 

79. If a soldier be allowed 12 lbs. of bread in 8 days, how much 
will serve a re^ment of 8W men for the year 1850? 

80. If 2000 men have provisions for 95 days, and if after 16 days 
400 men go away; find how long the remaining provisions will serve 
the number left. 

81. A gentleman has 10000 acres; what is his yearly rental, if his 
weekly rental for 20 square poles be 1 Jd. ? (1 year ~ 52 weeks.) 

82. If aa ounce o&gold be worth £4*189683, what is the value of 
-36822916 lbs.? 


14—2 
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83. If 1000 men haTe'proTistons for 85 days, and if after 17 days 150 
of the men go awSy ; find how long the remaining provisions will servo 
the number left. 

84. What is the quarter's rent of 182*3 acres of land, at jC 4*65 per 
acre for a year ? 

85. A grocer bought 2 tons, 3 cwt., 3 qrs. of goods for £120, and paid 
50f. for expenses ; what must he sell the goods at per cwt. in order to 
clear £01. 5s. on the outlay 1 

86. What must be the breadth of a piece of ground whose length is 
40J yards, in order that it may be twice as great as another piece of 
ground whose length is 14J yards, and whose breadth is 13^ yards? 

87. If 3*75 yards of cloth cost £3*826, what will 38 yds., 2 qrs., 3 nails 
cost? 

88. Four horses and 6 cows together find sufficient grass on a certain 
field ; and 7 cows eat os much as 9 horses ; what must be the size of a 
field relatively to the former, which will support 10 horses and 0 cows? 

89. A alone can reap a field in 5 days, and JB inG days, working 11 
hours a day ; find in what time A and JB can reap it together, working 
10 hours a day. 


DOUBLE RULE OF THREE. 

157. There are many questions, which are of the same nature with 
those belonging to the Rule of Three, but which if worked out by means of 
that Rule as before given, would require two or more distinct applications 
of it Every such questi^on, in fact, may be considered to contain two or 
more distinct questions belonging to tlie Rule of Three, and when each 
of thoso questions has been worked out by means of the Rule, the answer 
obtained for the last of them will bo the answer to the original question. 

158, The following example may serve *0 illustrafc the preceding 
observations. “If the carriage of 15 cwt. for 17 miles cost mo £4. 5?., 
what wpuld the carriage of 21 cwt. for 10 miles cost me ?** 

Wo observe that this question, though of a like nature with those 
whidi engaged our attention under the Rule of Three, is nevertheless of 
a more complicated description ; and the student, without further cxpla* 
nation, would find some difficulty in obtaining an answer to it by 
of a single ^>plication of the Rule. For we ohaef Ve, that instead of tiizee 
given quantities, we have five, every one of which must necemarily 
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hard a bearing on the answer, so that none of them can be 80 |)eriluoa 8 . 
If however the question be divided into two distinct questions, each of 
these, when superfluous terms ore rejected, will be found to comprise 
only three given terms of a proportion, from winch three terms the 
fourth is to be ascertained ; and the student would have no difficulty in 
working out each of these two questions by means of a single application 
of the Rule, so that in this way he will obtain the correct answer by ap« 
plying the Rule of Three twice over. 

The first question may be this ; If the carriage of 15 ewt for 17 
miles cost me £4. 5r., what would the carriage of 21 cwt. for 17 miles 
cost me ?'* In this question the 17 miles would have no efloct upon the 
answer, hccausc the distance is the same in both parts of the question, 
and the answer would clearly remain unaltered, if any other number 
of miles, or if the words a certain distance,** had been used instead of 
the 17 miles. This number may therefore be neglected as superfluous, 
and W'c liave then three terms of a proportion remaining, and the fourth 
is to bo found. Solving the question by the Rule of Tlirco, wo find that 
the answer will be £5. 19^. 

The second question may be this : ** If the carriage of 21 cwt. for 17 miles 
cost me £5. 19if., what w’ill the carriage of 21 cwt. for 10 miles cost mo V* 
In this question, for reasons similar to those before given, the 21 cwt. will 
be a superfluous quantity. Applying tlic Rule of Three to the question, 
we find the answer to be £5. 12^. 

From the connection of the tw'o questions with tliat originally pro* 
posed, wo observe that £5. 12s., thus obtained through two distinct 
applications of the Rule of Three, must be the answer to the original 
question. 

159. IVc might give still more complicated instances, in which more 
than two distinct applications of the Rule of Three would be needed, in 
order to obtain the required answer ; but the practical questions which 
most commonly occur, of the kind we have been treating of, would 
require only a^double application of the Rule of Three, and, like the 
question which has been used by way of illustration, would comprise only 
five given quantities ibr the determination of a sixth which is not givcm 

160. l*he Double Rule of Three is a shorter or more compen- 
dious method of working out such questions as would require two or mom 
applications of the Rule of Three ; and it is sometimes called the Rvmb of 
Five, from the circumstance, that in the practical questiors to which it is 
applied, there are commonly five quantitiea given to find a sixt!i« 
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161 . For the sake of conrenience, we may divide each question into two 
parts^ the supposition, and the demand : the former being the part which 
expresses the conditions of the question, and the latter the part which 
mentions the thing demanded or sought. In the question, '^f the car- 
riage of 16 cwt. for 17 miles cost me X4. 6s^ what would the carriage of 
21 cwt. for 16 miles cost me ?” the words ‘‘ if the carriage of 16 cwt. for 
17 miles cost me £4. 6s.,** form the supposition ; and the words, what 
would the carriage of 21 cwt. for 16 miles cost me V* form the demand. 
Adopting this distinction we may ^pve the following rule for working out 
examples in the Doiihlc Rule of Three. 

101*. Rule. “ Take from the supposition that quantity which corre- 
sponds to the quantity sought in the demand ; and vrritc it down as a third 
term. Then take one of the other quantities in the supposition and the 
corresponding quantity in the demand, and consider them with reference 
to the third term only, (regarding each other quantity in the supposition 
and its corresponding quantity in the demand as being equal to each other) ; 
when the two quantities are so considered, if from the nature of the case, 
the fourth tenn would lie greater than the third, then, as in the Rule of 
Three, put the larger of the two quantities in the second term, and the 
smaller in the first term ; but if less, put the smaller in the second term, 
and the larger in the first term. 

“ Again, take another of the quantities given in the supposition, and 
the corresponding quantity in the demand ; and retaining the same third 
term, proceed in the same way to make one of those quantities a first 
term and the other a second term. 

“If tlierc be other quantities in the supposition and demand, proceed 
in like manner with them. 

** In each of these statings reduce the first and second terms to the same 
denomination, l^et the common third term be also reduced to a single 
denomination if it be not already in that state. The terms maj’ then be 
treated ns abstract numbers. r 

“ Multiply all the first tenns together for a final first term, and all the 
second terms together for a final second term, and retain tlic former third 
term. In this final stating multiply the second and third terms together 
and divide tlio product by the first. The quotient will be the answer to 
the question in the denomination to which t!\e third term was reduced.** 

Note, In dealing with the final statement oli^ined by our Rule, the 
two notes on Article 166 (see p. l97)^ will often be found useful. 
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Ex. 1. If a ttadesman %vith a capital of X2000 gain £60 in 3 montlui^ 
how long will it take him with a capital of XdOOO to gain X175 ? 

The 3 months in the supposition correspond with the quantity sought 
in the demand. We make tlie 3 montlis tlicrefore the third term. Then 
taking the capital of i:2000 in the supposition, and that of X*3CX)0 iA tho 
demand, and considering them v ith i*efercnco to tho lime in the third 
term, w-e see that if the amount of capital be increased, tho time in which 
a given gain would be produced would bo diminished, so that a fourth 
term would be less than tho third ; therefore wo place £3000 os a first 
term and £2000 as a second. Again, taking tho gain of £60 fro!u tho 
supposition, and that of £175 from the demand, and considering tliem in 
like manner with reference to the lime in tlie third term, we see that il 
the amount of gain be increased, tho time in which a given capital w'ould 
produce it, must he increased also, so that hero tlio fourth term would bo 
greater than the third ; and therefore vre place the £50 ns a first term, 
and the £175 as a Second term ; thus wc have the following statements : 


£3000 : £2000 I 
£50 : £175 ) 


3w. 


Proceeding according to Onr lUile, we have the following Btalcnlent ! 
OC'OO - “0 : 2000x175 :: 3, 


and the Required number of months 


2000 V 175 v3 
3000 x 50 


2x175 
50 " ' 



The required answer Is therefore 7 months. 


7. 


Iteanon for the above process. 

The tradesman, with a capital of £2000 gains £50 in 3 months, 
I.«t us first fiilfi, by the Ibule of Three, how long he would bo irt gaining 
£175 with the some capital. Thus 

£50 : £175 :: 3m. : required time. 


Required time 



montlis. 


Since then the tradesman with a capital of £2000 would gain £175 
months let us next find, hy tlic Rule of Three, how long it 
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would take him to gain the same enm with a capital of £3000, and we 
must have the answer to the original question. Thus 
1 75 X 3 

£3000 : £2000 months : required time. 

Required time in months- ^ 2000^ —3000 

175 X 3 X 2000 
^ ^3000 

^175x3x2000 _1_ 

' ■ 50 “ ^ m j 


175 x 3 x 2000 
50 X 3000 
2000 X 3 X 175 _ 
3000 X 60 ' 


whence it appears that if we arrange the quantities given by the question 
08 follows ; 

£3000 ! X2000 ) „ 

£50: £175 r=®”’- 

and treat the numbci's os abstract ; and then multiply the two first terms 
together for a single first term, and the two second terms together for 
a unglo second term ; and tlien divide the product of the second and 
thiid terms by the first, we shall obtain the answer in that denomination 
to which tho third term >vas reduced. 


Or thus ; 

A capital of £2000 gains £50 in 3 months, 


£1 

.. £.50 in (3 

£l 

£1 in 

£."000 ... 

... £1 in 

£3000 ... 

... £175 in 


orf 


/3 x 2000\ 
/3x2000xl75\ 

/^nooxirsxsx 

^(,-3000750-) J 

that is, if wo arrange the given quantities as follows, 


£3000 : £2000 ) 
£50 : £175 ! 


3m, 
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we obtain the required time in montha by multiplying the two first 
terms together for a final first term, the two second terms together for a 
final second term ; and then dividing the product of the second and third 
terms by the first term. 

£x. 2. If a tradesman with a capital of ^2000 gain £&0 in 3 months, 
what sum will he gain with a capital of i:3000 in 7 months ? 

The £50 in the supposition corresponds to tlio quantity sought in the 
demand. Make this £50 the third term. Then taking the capital of 
£2000 in the supposition, and that of £3000 in the demand, and consider- 
ing them with reference to the gain in the tliird term, wo observe 
that if the amount of capital be increased, so also will be tho gain in a 
given time, and thus the fourth term w'ould bo greater than tho third ; 
therefore we place the £2000 as the first term, and tlio £3000 as tho 
second. Again, taking the 3 months in the supposition, and tho 7 months 
in the demand, and considering them in like manner with reference to tho 
gain in the third term, we observe, that as the time is increased, so also 
will be the gain from a given capital, and thus the fourth term would 
be greater than the third ; therefore we place tho 3 mouths as a first 
term, and the 7 months as a second. 

We thus obtain the following statements : 

3m : 7m \ " 

Proceeding according to our Rule, we obtain tlic following statement; 
2000 x 3 ; 3000 x 7 :: 50, 

, ,, . , . , 3000 X 7 X dO 

and the required sum in pounds:- g — 


The answer is therefore £17fi. 


3x7x 60 

"" 2x3 "^ 


7x26=175. 


Ex. 3. 7 horses be kept 20 days for £14, bow many will be kept 

7 days for £28 ? 

The 7 horses in the supposition correspond to the required quantity 
(number of horses) in tlic demand. Make this the third term. Then, 
taking the 20 days in the supposition, and the 7 days in the demand, and 
considering them with reference to our third term, we observe that if the 
number of days be diminished, the number of horses which can be kept 
in them for a given sutn of money will be increased, and thus a fourth term 
would be greater thi|n the third ; we therefore place the 7 days in a first 
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term^ and the 20 days in a second. Again, taking the £14 in the supposition, 
and the £2Q in the demand, and considering them with reference to the 
third term, we observe that if the sum be increased the number of 
horses which con be kept by it in a given time will be increased also ; so 
that hero also a fourth term would be greater than the third ; we there- 
fore place the £14 in a first terra, and the £2Q in a second. We thua 
Dbtoin the following statements : 


7 days : 20 days ) ^ 

£U : £28 P’ ' 


horses, 


which, by our Rule, will give the following single statement ; 

7x14 : 20x28 :i 7, 

20 X 28 X 7 


and thus, the required number of horses =- 


7x14 


= 40. 


The answer is therefore 40 horses. 


Ex. 4. If I get 8 oz. weight of bread for Od. when wheat is 15jf. a 
bushel, wliat ought a bushel of wheat to be when I get 12 oz. of bread 
for 4d.? 


The price of a hubhel of wdieat is required ; to this the 15s. in the 
supposition corresponds. Place this os the third term. Then taking the 
8 oz. in the supposition and the 12 oz. in the demand, and considering 
them with reference to the price in the third term, we observe that 
the greater the weight of bread wc obtain for a given sum the less wdll 
bo the price of a bushel of wheat, and so a fourth term would be less 
than the third; we therefore place the 12 oz. as a first tenn, and the 
8 oz. as a second tenn. Again, taking the Gd, in the supposition and the 
4d. in the demand, we consider that the loss wc pay for a given weight 
of bread, the less wdll be the price of a bushel of wheat, so tliat here 
also a fourth term would be less than the tbin^ ; therefore* we place the 
OdL as a first term, and the 4d, os a second. Thus wc have the following 
statements : 


12 oz. : 8 oz.) 
Gd. : 4</. J " 


15«. 


which, by our Rule, will give the following single statement ; 


12x6 : 8x4 :: 15, 


and thus, the i-cquired price will bo 
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8x4x15 
12x0 *' 


8 X 15 _4x5 
3x6* 3*‘ 


= ^«.=C». M. 


Ex. 5. If 20 men can pcrfonn a piece of work in 12 days, find the 
imml^r of men who could perform another piece of work 3 times os 
great in ^th of the time. 

The fii-st piece of work being reckoned as 1, the second must be 
reckoned os 3. 

The 20 men in the supposition must be taken ns the third term. 
Tlien, taking the piece of work (represented by 1) in tho supposition, 
and the piece of work (represented by 3) in the demnnt), wc observe tliat 
if tho work be increased the number of men to perform it in a given 
time must be increased, and wo therefore jilace tho 1 as a first term, and 
the 3 as a second. Again, taking (he 12 days in the supposition and the 
Y days in the demand, wc observe that if tho number of days be di- 
minished, the number of men required to perform any given w<»rk will 
be increased, and therefore we place the days as a first term, and tho 
12 da 3*8 as a second term. Thus wc have the following Htatements, 

1 : .'i \ 

daj'S : 12 days) 

which, hj' our Rule, will give the following single stalemcnt : 

V : 3x12 :: 20, 

and thus the required number of men will Ix^ 

3 V 1 2 X 20 3 X 1 2 X 20 X .'i 

----- 


20 men, 


. - 3(K>. 


Ex. 0. If 2f»2 men can digo trench 220 yards h»ng, 3 wide, and 2 
deep, in .5 days of 11 liours each ; in how many days of 9 hours each will 
22 men dig a trench of 420 j-ds. long, f» wide, and 3 deep ? 

The first trench contains (210 x 3 x 2) cubic yds. 

» « 1200 cubic yds. 

The second (420 x 5 x 3) cubic jMs. 

~ 0300 cubic yds. 

On tho supposition therefore that 2.52 men can remove 1200 cubic yds« 
of earth in 55 hours, we have to find in Iiow many liours 22 men can re- 
move 6309 cubic yds. 

The 65 hours cor^^spond to the quantity sought. Make this the 
third term. Then, taking the 2.52 men in the supposition, and the 22 
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men in the demani, wo observe that if the number of men be diminished, 
the number of working hours in which a given work can be performed 
will be increased, and wo therefore place the 22 men as a first term, and 
the 252 men as a second. Again, taking the 1260 cubic yds. in the sup- 
position and the 6300 cub. yds. in the demand, we consider that if the 
number of cubic yds. be increased, the number of working hours in which 
a given number of men can perform the work will be increased also, and 
therefore we place the 1260 cubic yds. as a first term, and the 6300 cubic 
yds. as a second. 


I :: 55 hours. 


Then we have the following statements ; 

22 men : 252 men 
1260 cub. yds. : 6300 cub. yds. 

which, by our Rule, will give the following single statement : 

22x1260 : 252x6300 :: 55, 
and thus the required time 


252 x 6300 x 55 , 

= — 22 X 1200- 


252 X 5 X 55 


rorking hours 


2 = 3150 working hours 
= — y— days of 9 working hours 


= 350 such doys. 


Ex. 7. If 4 men cam £ld in 20 days, how many men will earn 10 
guineas in 7 days ? 

£16 t 10 guineas ) 

7 days : 20 days 1 ^ 


The £15 and Oic 10 guineas, being in different denominations, must, 
in accordance with our Rule, be reduced to one and the same denomina- 
tion. 

Thus, £15 being =800«., and 10 guineas being =210#., we have 


300#. : 210#. ) ^ 

7 days ; 20 days ] *• ^ 

which, by our Rule, gives the foUowing single statement: 

300 x 7 : 210 x 20 :: 4 
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and thus the required number of men = — 

300 X / 
21x2x4 
"" 8x7 


=^2x4 

=- 0 . 

I’lic answer therefore is 0 men. 

Ex. 8. If 5(i0 flug-stoneSj each 1 J foot square, will pave a court-yard, 
how many will lx; required for a yarcl twice the size, each hag-stone being 
14 m. by 9 in. ? 

Superficial content of each of former flag-stones 

==(l J X 1 J) sq. ft."([J X :}) sq. ft - J sq. ft. 

Supci'fleial content of each of the latter flag stones 

= (H 1%) sq. ft. - X }) sq. ft. I sq. ft. 

Considering the first couvt-yiird as 1, and therefore the second os 2, our 
statements will be 

J sq. ft. : 5 sq. ft. ) 

* 1 ‘ 2 J •• fliig-stones, 

which, by our Rule, will give us the following single statcmonl : 

J : f x2 :: 500, 
and thus the required number of flag-stones 
= (Jx2x5GO)-J 

J v50()x J) 


660 X 8 

“2x7 


2080. 


Ex. 9. If 10 cannon, wdiich fire 3 rounds in 6 minutes, kill 270 men 
in an hour and a half, how many cannon, which fire 5 rounds in 0 
minutes, will kill 500 men in one hour? 

The first Kkcannon, firing 3 of & round in a minute, kill 270 men in 
I hours. It is required to find how many cannon, firing f of a round 
in a minute will kill 500 men in 1 hour. 

The 10 cannon in the supposition correspond to the quantity sought 
in the demand. Wc make this the third term. Then, taking the { of 
a round in the supposition and the f of a round in the demand, we ob- 
serve that if the part of a round which is fired in a minute bo increased, 
the number of cannon <br efieeting a certain daughter would be dimi- 
nished ; and therefore we place the | of a round as a first tenn, and the 
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f of a round as the second. Again^ taking the 270 men in the supposition 
and the 500 men in the demand, we observe that on increase in the 
number of men killed would require an increase in the number of 
cannon ; and therefore we place the 270 men as a first term^ and the 500 
men as a second. Again, taking the f hours in the supposition and the 
1 hour in the demand, wo consider that if the time in which a certain 
number of men are killed be diminished, the number of cannon would be 
increased ; and therefore wo place the 1 hour as a first term and the 
f hours as a second. Our statements will therefore be, 

I round : | round \ 

270 men : 500 men / : : 10 cannon, 

1 hour : | hours * 

wlikli, by our Hulc, will give us the following single statement : 
jx 270x1 : Jx500x J :: 10, 
or 5x45 : 3x50x3 :: 10, 


required number of cannon — 


3 X 60 X 3 X 1 0 
6x45 


= 20 . 


Ex. 10. A town which is defended by 1200 men, with provisions 
enough to sustain them 42 days, supposing each man to receive 18 or. 
a day, obtains an increase of 200 men to its garrison ; what must now 
be the allowance to each man, in order that the provisions may serve the 
whole garrison for 54 days ? 

The 1400 men will belong to the demand : for the question is, what 
must be the allowance to each man, wdien the garrison is increased to 
1400 men, in order that the provisions may last 54 days. 

The 18 oz. must clearly', according to our Rule, be the third term. 
Taking the 1200 men from the supposition, and the 1400 men from the 
demand, we consider that ff the number of men he increased, the allow* 
anoe to each must be diminished, in order that the provisions may last a 
given time ; and wc therefore place the 1400 men as a firs^ term, and the 
1200 men as a second. Again, taking the 42 days in the supposition and 
the 54 days in the demand, we consider tliat if tho number of days 
during which a garrison must be sustained be increased, the allowance to 
each man must be diminished ; and we therefore place the 54 days as a 
first term and the 42 days as a second term. Our statements will there- 
Imbe, 


1400 men : 1200 men ) . 



DOUBLE RULE OF THREE. 


228 


which, hy our Rule, will give us the following single statement ; 

1400 x 54 ; 1200x42 :: 18, 

. , 1200 x 42x18 

required ttUowance=- ^ - oz. 

- 1 2 or. 

so that 12 oz. will be the answer. 


Ex. 11. If the carriage of 37 stone, Gibs, for 7 miles cost £2. 5#., 
what weight should be carried 12 miles for X‘3. 10 a\? 

37 stone, G lbs. - 524 lbs. ; £2. 5,?. - 45^. ; £3 lOtf. 70s. 

Our statements will be 

12 miles : 7 miles } 

45s. : 70s. 

which, by our Rule, give the following single statement : 

12x45 : 7 x70 :: 524, 

7j< 70 X 524 
12x45"“ 


I :: 524 lbs.. 


.*. required number of lbs. - 


. 4751J lbs. 

- 47511)3. 7 oz. lliv^y drs. 


- 33 st. 13 lbs. 7 oz. 1 1 drs. 

M) tliat the answer is 33 st. 13 lbs. 7 oz. 11 drs. 

Instead of reducing the quantities to low’cr denominations, as in the 
ibove operation, we might have kept them in the higher denominations, 
i)y reducing any part which w'os expressed in a lower to a fraction of 
;he higher denomination. Thus, observing that Gibs. st. - Jst., and 
and lOr.-Xj, we have 


12 miles : 7 miles ) 

X'2l : i-nj f 
12x21 ; 7x3i :: 

or, 12 xf : 7x.7 :: 


37’i ston<*, 


G7?, 
232 
7 ’ 


or, 27 : ~ 


.*. since ^ X -7 
017 


2G2 

7 ’ 

49 2G2 49 x 2G2 


2x7 


7x131-917, 


required weight = 8tone=33st. ISlbs. 7 oz, llg^drs. 
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Ex. LVIJ. 

1. If 7 men can reap 6 acres in 12 hours^ how many men will reap 
15 acres in 14 hours? 

2. If 3 men earn £15 in 20 days, how many men will earn 15 guineas 
in 9 days, at the same rate ? 

3. If 10 horses eat 90 bushels of corn in 42 days, in how many days 

will 7 horses cat 66 bushels ? * 

4. If 600 soldiers consume 5 sacks of flour in 0 days, how many will 
consume 15 sacks in 2 days? 

5. If 17 bushels be consumed b^^ 0 horses in 13 days, what quantity 
will B horses cat in 11 days, at the same rate ? 

0. 10 horses can plough 1280 acres in 8 days, how many acres will 
12 hoi’scs plough in 5 days ? 

7. If 11 cwt. can be carried 12 miles for £1. 5c. how far can 30 cwt. 
23 lbs. bo carried for X5. 2 fl. 5c. ? 

8. If the carriage of 8 cwt. of goods for 124 miles be 0 guineas, what 
weight ought to be carried 53 miles for half the money ? 

9. If 5 men on a tour of 11 months, 8i)end X’041. 13jr. 4d., how much 
at the same rate would it cost a party of 7 men for 4 months ? 

10. If with a capital of XiOOO a tradesman gain XlOO in 5 months, in 
what time will he gain X*49. 5fl. with a capital of X*225 ? 

11. If it cost X*59. 2.V. 1 Jd. to keep 3 horses for 7 months, what will it 
cost to keep 2 horses for 1 1 months ? 

12. The carriage of 4 cwt., 3qrs,, for 100 miles costs X3. 8fl. 5c. ; 
w’hat w'cight ought to be carried 100 miles for X‘6. 0*. BJd, ? 

13. If 1 man can reap 345f sq. yds. in an hour, how long will 7 such 
men take to reap 6 acres ? 

14. If 20 men in 3 weeks earn XOO, in what time w»ll 12 men eain 
X150? 

15. If the carriage of 1 cwt,, 3 qrs., 21 lbs. for 52} miles come to 
17^. 5d., what will be charged for 2} tons for 46} miles ? 

16. If 10 men can reap a held of 7} acres in 3 days of 1 2 hours each, 
how long will it take 8 men to reap 9 acres, working 16 hours a day ? 

17. If 25 men can do a piece of work in 24 days, working 8 hours a 
day, how many hours a day would 30 men have to work in order to do 
the same piece of work in 16 days ? 
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18. If the rent of a farm of 17 ac., 3 ro., 2po., be £30. 4s, 7d,, wliat 
would be the rent of another farm, containing 26 ac., 2 ro., 23 po., if 6 
acres of the former be worth 7 acres of the latter ? 

19. If UKH) copies of a book of II sheets requii*c 66 reams of paper, 
how much paper will be required for 5000 copies of a book of 25 sheets, 
of the same size as the former 1 

20. If 5 men can reap a rectangular field whoso length is 000 ft. 
and breadth 700 ft. in 3J days of 14 hours each; in how many days of 
12 hours each can 7 men reap a field wdiosc length is lOCKlft. and 
breadth 960 ft. 1 

21. If a thousand men licsicgcd in a town with provisions for 5 
weeks, allowing each man 16 oz. a day, he reinforced with 500 men more, 
and liave their daily allowance reduced to OjJ oz. ; how long will the pro- 
visions last them ? 

22. If 20 masons build a wall 50 feet long, 2 feet thick, and 14 feet 
high, in 12 days of 7 hrs. each, in how many days of 10 lira each will 60 
masons build a wall 500 feet long, 4 thick, and 16 high ? 

23. If 10 men can perform a piece of work in 24 days, how many 
men will perfonn another piece of w*ork 7 times os great, in one-fifth of 
the time 7 

24. If 125 men can make an embankment 100 yards long, 20 feet 
wide, and 4 feet high, in 4 days, working 12 hours a day, how many men 
must be employed to make an embankment 1000 yards long, 10 feet wide, 
and 6 feet high, in 3 days, working 10 hours a day ? 

25. IVliat is the weight of a block of stone 12 ft. 6 in. long, Oft. 6 in. 
broad, and 8 ft. 3 in. deep, when a block of the same stone 5 ft. long, 3 ft* 

9 in. broad* and 2 ft. 6 in. deep, weighs 7500 lbs. ? 

26. If 100 men drink £20 worth of wine at 4s. Cd. per bottle, how 

many men will drink £72 worth at 5s. per bottle, in the same time, at the 
same rate of drinking ? <* 

27. If 5 horses require as much com as 8 ponies, and 15 quarters last 
12 ponies for G4 days, how long may 25 horses be kept for £41. 5s. when 
com is 22 shillings a quarter 7 

28. If 42^ yds. of cloth which b 18 in. wide cost £59. 14s. 2d,, what 
will 118} yds. of yard-wide cloth of the same quality cost 7 

29. 124 men dig a^rench 110 yds. long, 3 ft. wide, and 4ft. deep, in 
5 days of 11 hours each ; another trench is dog by half the number of 

15 
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In 7 dnys of 9 hours eadi ; how many feet of water is it capable of 
holding! 

30. If the fourpenny loaf weigh 3*35 lbs. when wheat is at 4*75r. 
a bus., what ought to be paid for 47J lbs. of bread when wheat is at 
13*4#. a bus. ! 

31. A pit 24 ft. deep, 1 4 sq. ft. ! horizontal section cost £3 to dig 
out ; how deep will a pit be of horizontal section 7 ft. by 0 ft., which 
costs £4. 10#. ! 

82. The value of the paper required for papering a room, supposing 
It J yard wide, and 4ld. a yard, is £2, 8s, 1 J,d. ; what would it come to, if 
it were 2 feet wide and 4d. a yard ? 

33. 7 men working 16 days can mow a held of com 1320 yards long 
and 880 wide ; what will be tlic length of the side of a held 1320 yards 
broad which 4 men can mow in 42 days ? 

.34. A beam 16 feet long, 2}- feet broad, and 8 inches thick, weighs 
1280 lbs. ; what must he the length of another beam of the same material, 
whose breadth is 3^ feet, tliickness 7| inches, and weight 2028 lbs. ? 

35. If 12 oxen and 35 sheep cat 12 tons, 12 cwt. of hay in 8 days, 
how much will it cost per month (of 28 days) to feed 0 oxen and 12 sheep, 
the price of hay being 4 guineas a ton, and 3 oxen being supposed to eat 
as much as 7 sheep ! 

36. If 1 man and 2 >vomcn do a piece of work in 10 days, hnd in 
how long a time 2 men and 1 w'oman will do a piece of work 4 times as 
great, the rates of working of a man and woman being os 3 to 2. 

37. A iHsrsou is able to perfonn a journey of 142*2 miles in days 
when the day is 10*164 hours long; how many days will he be in 
travelling 505*6 miles when the days are 8*4 hours long ? 

38. If the sixpenny loaf weigh 4*3.5 lbs. when wheat is at 5*75#. per 
bushel, what weight of bread, when wheat is at 18*4#. per bushel, ought 
to be purchased for 18*1^. ! 

30. If a family of 0 people can live comfortably in England for 1560 
guineas a year, what will it cost a famfly of 8 to live In Belgium in the 
same style for sev^ months^ prices bdng supposed to be f of what th^ 
would ho in England ! 
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INTEREST. 

102. Dsf. Interest is the sum of money |>aid for the loon or use 
of some other sum of money, lent Ibr a certain time at a fixed rate ; 
generally at so much for each £100 for one year. 

The money lent is called the Principal. 

The interest of £100 for a year is called tub Rate per Cent. 

l*he principal + the interest is called tub Amoitnt. 

Interest is divided into Simple and Compound. Wlicn iutcrost is 
reckoned only on the original principal, it is called Sisipus Intkhi>»t. 

When the interest at the end of the first period, instead of being paid 
by the borrower, is retained by him and added on os prluciixal to the 
former principal, interest being calculated on the new principal for the 
next period, and this interest again, instead of being paid, is retained and 
added on to the last principal for a new principal, and so on ; it is called 
Coil POUND Interest. 


SIMPLE INTEREST. 

163. To find ike IntereH of a given eum of money ai a given rate per 
cent, for a year. 

Rule. Multiply the principal by the rate per cent., and divide the 
product by 100, as in (Art. 12C)." 

Note 1. The interest for any given number of yeam will of course be 
found by multiplying the interest for one year by tho number of years; 
and the interest for any parts of a year may be found from tho interest 
for one year, by Practice, or by the Rule of Three. 

Note 2. If the interest has to be calculated from one given day to 
another, as f<A instance ffom the 30th of January to the 7th of February, 
the 30th of January must be left out in the calculation, and the 7th of 
February must be taken into account, for the borrower will not have had 
the use of the money for one day till the 31st of January. 

Note 3. If the amount be required, tho interest has first to bo found 
for the given time, and the principal has then to be added to it. 

Ex. Find the sidiple interest of £250 for one year at 5 per cent, per 
annum. 


15-2 
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Proceeding according to the Rule given abov^ 

£. 

260 
5 

£12-60 

^ 

10 * 00 ^. 

therefore the interest is £12. 10s, 


Reason for the Process, 

The sum of 4.*! 00 must have the same relation in respect of magni- 
tude to £260 as the simple interest of XI 00 for a year has to the simple 
interest of £260 for a year; and thus the XI 00^ £250, £6, and the 
i*equired interest must form a proportion. (Art. 14B.) 

Wo have then 

XlOO : X250 :: £6 : required interest, 
whence, required interest (Art. 155), 

which agrees with the Rule given above. 

Examples worked out. 

Ex. 1. Find the simple interest and amount of X417. Is, Od. for 
1 year, 10 months, at 4J per cent. 

X jr t< £ $. d 

417 . 7 . 9 417 . 7 . 9 




1060 . 11 . 0 
160 . 10 . 4J 

XI 8-20 . 1 . 4J 
20 


8 

8 |l2S 2 ■ 3 .'3 
15G . 10 . 4; 


6 - 21 *. 

12 

i .. d. ' 

Int. for 1 ycor =10 . fi . 2j^ 

= 18 . « . 2/^ 

Int for 0 mo., or .] of 1 year= 9.2. 

Int for 4 mo., or J of 1 ycttr= G . 1 . 

Int. hr 1 yr., 10 mo = 33 . ,9 . OJf J 

•% amount = X417. 7^. Od. + £83. Os, OJ^d. 

= X4.no ns.omd. 



81KFLB INTIRBST. 


228 


Nide. In examples like the ahoTe we may reckon 12 m<Hiths to the 
year ; but if Calendar months are given, the interest will then be beet 
found by the Rule of Three ; as for instance in the following example : 

Ex. 2. Find the simple interest and the amount of £108. Ids* 44. 
from June 15, 1843, to Sept. 18, 1843, at 4} per cent. 

£. i. d. 

lOG . 13 . 4 

42G . 13 . 4 
53 . 6.3 

£4*30 .0.0 
20 

16 00^. 

£4. 16r. is the interest for 1 year. 

The number of days from June 15 to Sept. 13 

.15+31+31 + 10 

==^05. 

Hence, 3G5 days : 05 days £4. 10«. : interest required, 

whence, it will be found, that interest required -X*l. 4s. lljd. 
omount^XlOG. ISs, dJ. + Xl. 4s, lljr/. 5S7.-X*107. ISs. S^d.Uq, 

1G4. Drfs. Commission is the siiin of money which a merchant 
charges for buying or selling goods for another. 

Baokebage is of the same nature as Comnnsvion, but has relation to 
money transactions, rather than dealings in goods or mercliandisc. 

Insurance is a contract, by which one party on being paid a certain 
sum or Premium by onq^her party on property which is subject to risk, 
undertakes, in case of loss, to make good to the owner the value of tliat 
property. 

Questions on Commission, Brokerage, and Insurance, these cliarges 
being usually made at so much |K;r cent., amount to the same thing as 
Imding the interest on a given amount at a given rate for one year, and 
may therefore be worked by the Rule given above for Simple Interest. 

There is, bowevej^ one case of Insurance which it may be well to 
notice by an example worked out 
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Ex. If goods worth jC1200 be insured at lOt. per oeni^ to what 
amount must they be insured, so that in case of loss the party insuring 
may recover the value of the goods and the premium ? 

If they 1)c insured at their actual worth the premium paid will be 
lost, since the insurer will get £1200 only. 

But if every (£100 -£l. lOt.), or £98. 10s./ be insured for £100, then, 
in case of loss, the value of the goods £08. 10s. + £1. 10s. (the premium 
I»aid) will be recovered. 

Thus we have 

£*08} : £1200 :: £100 : sura which is required to be insured ; 
whence, sum required to be insured -£1218. 5s. Gd. nearly. 

Ex. LVIII. 

1. Find the simple Interest 

(1) On for 1 year at 5 per cent. 

(2) On £310 for 1 year at 4 per cent. 

(3) On £1000 for 1 year at 4.V per cent 

(4) On £475 for 3 years at 6 per cent. 

(5) On £030. ll.v. lid, for 2 years at 4 per cent. 

(G) On £55G. 13s. 4d, for G years at 5 per cent. 

(7) On £045. 10s. for 2 years at 4 per cent. 

(8) On £108. Gs. Qd. for 1 year at 3} per cent. 

(0) On £23G. Gs. Qd. for 2} years at 3 per cent. 

(10) On £98. 15s. lOd. for } year at 2} per cent. 

2. Find the amount 

(1) Of £1000 for 2 years at 4}- per cent. 

(2) Of £2033. Gs. 8d. for 4} years at 8 per cent. 

(3) Of £1050. Gfl. 2c. 5m. for G years at 4} [>er cent, 

(4) Of £139. 12s. Gd. for 3} years at 5} per cent. 

(5) Of 1895 guineas for 4J years at 22 per cent. 

(G) Of £1534. Gs. 3d. for IJ years at 3} per cent. 

(7) Of £411. lOs. for I year at 4J per cent’ 

(8) Of £1595. Ifl. 2c. 5m. for 52 years at per cent 

3. Find the Simple Interest and Amount 

(1) Of £375 for 3 years, 8 months, at 3} per cent 

(2) Of £44a 10s. for 3 years, 3 months, at 5 per cent 

(3) Of £220 for 7 months at 3J per cent. 

(4) Of £243. 10s. for 2 yeara^ 5 months, at 4J per cent 

(5) Of 10 guineas for 117 days at 3} per cent 
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(6) Of X68i. 18t. 8(1. fbr 1 year, 11 montha, at 4| per eent* 

(7) Of 40 guineas from March 16, 1860, to Jan. 23, 1861, at 3} 

per cent. 

(8) Of £320. 16if. for 2 years, 36 days, at 4^ per cent 

(9) Of £34. 10«. from August 10 to October 21, at 4} per cent 

4. find the brokerage on £716. 12#. M, at 4} per cent 

6. What is the annual cost of insuring £40(X) wortli of property at 
I per cent. ? 

G. What must be the sum insured at 4} per cent on goods wortli 
£1910, so tliat in case of loss the worth of the goods and tho premium 
may be recovered 1 

7. At 7J per cent., what will be the cost of insuring property worth 
600 guineas, so that in tho event of loss tho worth of the goods and the 
premium of insurance may be recovered ? 

165. In all questions of Interest, if any three of the four (principal, 
rate pt^r cent, time, amount) Ihj given, the fourth may In* found ; as, Jbr 
instance, in the following examples* 

£x. 1. Find the amount of £226 in 4 years at 3} per cent, sim- 
ple interest. 

.i* 

22.6 

G76 

112.10 
£7'«7 . 10 

17*60#. 

12 _ 

” 0 0(id. 

Int. for 1 year ~x7. 17«. Crf. 

4 years- £31. 10#. ; 

amount is £225 + £31. 10#., or £266. 10#. 

Ex. 2. In wliat time w ill £226 amount to £256. 10#. at 3J per cent, 
simple interest ? 

£*266. 10#. -£225. = £31. 10#., which is the interest to bo obtained on 
£225 in order that it may amount to £256. 10#. 

But Int. of £225 for 1 year =£7. 17#. (id.; which must have the 
same relation in respect of magnitude to the £31. 10#. as the 1 year has 
to the required time ; 
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£7* 17^. : £31. lOt. :: 1 year : required number of yean, 

whence, required number of years 4. 

Ex. 3. At wliat rate per cent., simple interest, will £225 amount to 
£256* 10«. in 4 years ? 

In other words, at what rate per cent, will £225 give £31. 10s. for 
interest in 4 years, ^ or £7. 17s. fW. in one year? 

Then £225 : £100 :: £7. 17s. (W. : required rate per cent., 
whence, required rate per ccnt. = dj. 

Kx. 4. Wliat sum of money will amount to £25G. 10s. in 4 years at 

per cent, simple interest ? 

£100 in 4 yrs. at per cent, amounts to £100 + (3J x4)£, or £114; 
and this £114 must be to the £250. 10s. as the £100 is to tlie required 
sum of money ; 

£114 : £2561 : : £100 : required number of pounds* 
whence, required number of pounds = £225. 

Ex. LIX. 

1. What sum will amount to £150. Os. in 4 years at 5 per cent, 
simple interest ? 

2. At what rate per cent, will £540 amount to £734. Os. in 9 years, 
at simple interest ? 

3. In what time will £350 amount to £402. 5fl. at 3 per cent, simple 
interest ? 

4. At what rate per cent, will £.325. IGs. 0.7. amount to £374. 6s. OJd. 
in 3} years, at simple inteix>t ? 

5. In what time \Yill £142. 10^. amount to £227. 5s. Od. at 31 per 
cent, simple interest ? 

G. At what rate will £157. 15«. 4c/. amount to £205. 16s. 3d. in 25 
years at simple interest ? 

7. What sum will produce for interest £56. 14s. in 2| years at 4} 
l>er cent, simple interest ? 

a What sum will amount to £105* 6s. Old.* in 3( yean at 4} per 
cent, simple intcK^st ? 
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0. What sum will amount to £387. 7#. 7)^. in 3 yean at 4 per cent., 
simple interest ? 

10. In what time will £1275 amount to £1540. lU. at 3| per cent, 
simple interest ? 

11. At what rate per eent.i simple interest, will £030. 13s. id. amount 
to £1 157. 7s. 4lrf., in 4J years ? 

12. In what time will £125 douhle itself at 5 per cent simple interest t 

13. What sum will amount to £425. IDs. 4|W. in 10 years at 3^ per 
cent, simple interest, and in how many more years wdll it amount to 
£453. 11s. 7dA 

14. What sum of principal money, lent out at 5 per cent, per 

annum, simple interest, will produce in 4 3’ ears the same amount of 
interest os £250, lent out at 3 per cent, per annum, will produce in (1 
years ? 

COMPOUND INTEREST. 

160. To find the Compound Interest of a given s%im of money at a 
given rate per cent, for any number of years. 

Rule. “ At the end of each year add the interest of that year, found 
by Art (103), to the principal at the beginning of it ; this will bo the 
principal for the next year ; proceed in the same way ns far as may be 
required by the question. Add together the interests so arising in the 
several years, and tho result will be the compound interest for the given 
period.” 

The reason fur the above Rule is clear from what lias boon stated in 
Arts. (102 and 103). 

£x. Ileqtiircd the compound interest and the amount of £720 for 
3 years at 5 per cent. 

Proceeding ns in Simple Interc.'^t for the P* year ; 

£720 

/i 

£30-(K) • 

£720-- P‘ principal, 

30 ~ r* interest, 

by addition, £750 - 2^ principal, of which find interest at 5 per cent 
5 

£37*80 

2a 


1600s. 
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ARITHHlTiO. 


jF 756 =2*^ principal, 

37 . 16=2“^ interest, 

£708 . 16 = 3^ piincipal, of which find interest as above, 

5 

£30 00 . 0 
20 

13^80#. 

12 

9 60rf. 

£703 .10 . 0 = principal for 3"* year, 

39 . 13 . interest for 3"* year, 

£033 , 0 . 9-^ = amount of £720 in 3 years at 5 per cent 
compound interest. 

The compound interest for that time 
sum of interests for each year, 

£30 4 - £37. Ws. 4 - £30. 13s. OJd- = ^113. Os. OJd. 

Note 1. It is customary, if the compound interest be required fbr any 
number of entii*o years and a part of a year, (for instance for years), 
to find the compound interest for the Cth year, and then take Jths of 
the lost interest for the f tlis of the 6th year. 

Note 2. If the interest be payable half-yearly, or quarterly, it is clear 
that the compound interest of a given sum fora given time will be greater 
as the length of each given period is less ; the simple interest will not be 
affected by the length of each period. 

Note 3. As the vulgar fractions often in Compound Interest give 
considerable trouble, ony sum in this Rule may be worked by means of 
decimals thus ; 

£x. Find the amount of £025 at the end of 3 years at 41 per cent, 
compound interest ^ 

625 Principal for !•* year 
4*5 

3125 

2500 

£28 125 Int for !•* year 
£625 


£653*125 Principal for 2^ year. 
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4063*12^ Priodpal for 2 ^ year 

45 

8265525 

2612500 

X29 390625 lut for 2"^ year 
XG53125 

X682‘515G25 Principal for 3^ year 
4-5 

3412576125 

2730002500 

X30 713203m Int for 3*^ year 
XG82-515G25 

£713-226»26125 

20 

^.4570562500 

Vl2 

rf. 6^107500 
4 

q. 3-07500 

Amount =ri7 13. JJ7. 

£x. LX. 

1. Find Uie compound interest of £2000 in 2 years at 4 per cent, 
per annum. 

2. Find the amount of £*800 in 3 years at 3^ per cent, allowing com- 
pound interest. * 

3. Find the compound interest of £270 in 2 years, at 3 per cent 

4. Find the amount of £600 for 3 years at 4| per cent., compound 
interest. 

5. Find the amount of £230. 15«. for 3 years, at 5 per cent., compound 
interest 

6. Find the difference in the amount of £415. 10s., put out for 4 
years at 2} per cent, Ist at simple, 2nd at compound interest 
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7- Find the compound interest of £130 in 8 years at 4 per cent 
(interest being payable half-yearly). 

8. M’'hat will £1760. 10s. amount to in 8} years, allowing 4 per cent 
compound interest ? 

0. A person lays by £280 at the end of each year, and employs the 
money at 3} per cent, compound interest ; what will he be worth at the 
end of 3 years 1 

10. Find the difference between the simple and compound interest of 
£416. 13s. 4d. for 2 years at 2} per cent 

11. What is the difference between the simple and the compound 
interest of £13,333. 6s. Qd. for 5 years, at 6 per cent. ? 

12. Find the amount of £100 in 3 years at per cent, compound 
interest. 

13. What sum of money put out to compound interest for 2 years 
at 6 per cent, will amount to £100 ? 

14. What sum at 6 per cent, compound interest will amount in 
2 years to £204. 12s. ? 

16. A and JS each lend £256 for 3 ypars at 4^ per cent, per annum, 
one at simple interest, the other at compound interest; find the difference 
in the amount of interest they respectively receive. 


PRESENT WORTH AND DISCOUNT. 

107. A owes S £600, which is to be paid at the end of 9 montlis 
from tlie present time ; it is clear that, if the debt be discharged at once 
(interest being reckoned, we will suppose, at 4 per cent, per annum), 
B ought to receive a less sum of money than £600 ; in fact such a sum 
of money as will, being now put out at 4 per cent, interest, amount to 
£500 at the end of 0 months. The sum which B ought to receive now is 
called the Pi*c8ent Worth of the £500 due U months hence, and the sum 
to be deducted from the £600. in consequence of immediate payment, 
which is in fact the interest of the Presi'iit IVorth, is called the Discount 
of the £500 discharged 0 months before it is due. 

Dkp, Wq may thcivfoiv define Pkesent IVorth to be the actual 
worth at the present time of a sura of money duo some time hence, at 
a given rate of interest ; and we may define the Discount of a sum of 
money to be the interest of Uie Present Worth of that iRun, calculated 
from the present time to the time w'hen the sum woald be properly 
payable. 



YBESEKT WORTH AND DISCOUNT. 


237 


PRESENT WORTH. 

1G8. Rui.e. " Find the interest of £100 for the given time at the 
given rate per cent., and state Uius : 

£100 -fits interest for the given time at the given rate per cent. : given 
sum :: £100 ; present worth required,” 

Ex. 1. Find the present worth of £500, due 9 months hence, at 4 
per cent, per annum. 

Pix>ceeding according to the above Rule, 

Interest of £100 for 9 months at 4 per cent is £3, 

£103 : £500 :: £100 : required present worth, 
whence, required present worth - £4B5. lly. 

Tht reason for the almre process is clear from the consideration, that 
£100 in 9 months at 4 per cent, interest would amount to £103, and 
therefore £100 is the present value of £103 due 0 months hence: and 
consequently we have 

!•* debt : 2"** debt :: !•* present worth : 2"^ present worth. 

Ex. 2. Find the present worth of £838, due 19 months hence, at 3 
per cent, simple interest. 

Since the interest of £100 for 10 months, at 3 per cent. 

-r £(Hx3) = £V::£42, 

£104J : £838 :: £100 : required presemt worth, 
whence, required present worth = £800. 

Ex. 3. What is the value, at 1C years of age, of a legacy of £1000 
payable at 21 years of age, allowing simple interest at 4 per cent. 7 

Since £100 at 4 per cent, simple interest will in 5 years amount to 
£120, therefore tlie present worth of £120 duo 5 years hence will at that 
rate be £100. 

Hence £120 : £1000 :: £100 : required value, 

whence, required value - £*833. 6s, 6d, 


DISCOUNT. 

189. Rule. “ Find the interest of £100 for the given time at tho 
given rata per cant., and state thus : 

£100+ its inlaKsi for the given time at tho given rate per cent. : given 
mm :: interest af £100 for the given time at the given rate per cent. : 
disoannt reqnifad." 



ISau t Find tbe £m, dm 9 months hence, at 4 pei 

cent, per annum. 

Proceeding according to the above Rule, 

The interest of £100 for 9 monUis at 4 per oe&ti=£8j therefeie 
proceeding according to the Role, 

£103 : £500 :: £3 : required discount, 
whence, required discount =£14. lie. 

The reason for the above process is clear from the consideratiloh, that 
£3 is the interest for 9 months, at 4 per cent., of £100, the present worth 
of £103 due at the end of that time; and consequently we have 

!•* debt : 2"** debt :: discount on 1“ debt : discount on 2‘’‘* debt 

Ex 2. Find the discount on £1000, due 15 months hence, at 5 per 
cent. |)er annum. 

The interest of £100 for 15 months at 5 per oent.a£0i &§» ; 

£106. 5#. . £1000 :: £6. 6s. : required discount, 
whence, required discount =£58. lOs. 6\}d, 

£z. 3. Find the discount on £127. 2s. for half-a-ycar at 5 per cent. 
£100f : £127iV •• * required discount; 

whence, required discount =£3. 2s. 

Note 1. Discount = given sum less Present Worth ; Present Worth = 
given sum kss Discount. 

Note 2. In the discharge of a tradesman’s bill it is usual to deduct 
interest instead of discount ; thus, if B contracts with A a debt of £100, 
A giving 12 months' credit, it is usual in business, if the interest of money 
be reckoned at 5 per cent, jier annum, and the bill be discharged at once, 
for A to throw off £5, or for A to receive £95 instead of £100 ; but if 
A were to put out the £95 at 5 per cent, interest it will not amount to 
£100 in 12 montlis; therefore such a proceeding is to the advantage of 
B : the sum of money which in strictness ought to have been deducted, 
was not £5, the interest on the whole debt, but £4. 15«. 2fd.,the interest 
of the present worth of the debt, t. e. the discount. 

Note 3. Bankers and Merchants in disoounting bUls caleukte in* 
teieet, instead of discount, on the sum drawn for in ^ bill, ftom the 
time of their disoounting it to the time when' it beooMS dot, addoif 
mum DAYS OF oRAoiB, whidi days are allowed in Fngbmd aftm the tim 
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a bill is NOMZRAiiiT doe> before it is udoally dvo ; iMii Is of oourse an 
additional advantage. When a bill is payable on demand, the days of 
grace are not allowed. 

Note 4. If a bill, without the days of grace, should appear to be duo 
on the 81st of any month which contains only 80 days, the last day of 
tliat month, and not tlie hrst day of the next, is considoa^d os the day on 
which the bill is due. Thus a bill drawn ou the 81 st of October, at 4 
months, would be really due, adding in the days of grace, on the drd of 
March. Also bills wliich fall due on a Sunday, are paid in England on 
the previous Saturday. 

Ex. A bill of XIOOO is drawn on Feb. IGth, 1851, at 7 montlia* date ; 
it h discounted on the 8th of July at 5 per cent. What does the banker 
gain by the transaction 1 

The bill is legally due on Sept. 10 ; and from July 8 to Si»pt. 10 nro 
78 days. 

£. t. 

Tlie interest of £1000 for that lime -= 10 . 0 

The true discount - I) . IB, Jj- 

the banker's gain i.-- 


Ks. LXI. 


1. find the Present Worth of 


( 1 ) 

( 2 ) 

(3) 

W 

( 6 ) 

(C) 

(7) 

( 8 ) 

( 9 ) 
( 10 ) 

(11) 

( 12 ) 

(13) 

(14) 

(15) 

( 10 ) 


£203. lOr. due 1 year hence, at 5 per cent, per annum, simple 

[interest. 

£2.52. 10s. 3./. m 

£070. 13». 4d. ... 0 months Jt 


£284. 18 s. ... 0 ay 

£400. 10s. ...7 t* 

£300 ...7 31 

£572 ...8 .32 

£1201. Is. ...1 1 

£36 ...4 4) 

£1250 ...3 n] 

£2110 ...11 n 

£275. Os. 8d.... 16 4 

£918 ... 4 years 5 

£500 ...lOroontha 5t 

SOdgs. ‘.. 20 years 5y 

£2197 .. 3 year* 4 


compoond interest 
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Z Find the Discount on 

(1) £63. 6s. 8d, due 4 months hence^ at 4 per cent, per annum, 

[[simple interest. 


(2) 

£1380. 7<. Od. 

.. 9 

3 

(3) 

£107. B». 

.. G 

5 

(4) 

£125. JOs. 

.. 3 

3} 

(«) 

£487 

.. 5 

3i 

(0) 

£340 

.. 5 

4 

(7) 

£3040 

..10 



(8) 

£813. 0.. 

• i;’yt‘ar 

42- 

(0) 

£250. IS*. 

.17 months 

5 . 

(10) 

£65 

..146 days 

4J. 


(11) A bill of £649 is dated on June 23, 1053, at G montlis, and is 
discounted on July 8, at 3J per cent. ; what does the banker 
gain thereby ? 

(12) Find the true discount on a bill drawn March 17, 1853, at 3 
months, and discounted May 2, at 5J per cent. 

(13) Find tlie simple interest on £646 in 2 yeai's, at 3J per cent, 
per annum ; and the discount on £583. 3s. due 2 years hence, 
at the same rate of interest. Explain clearly w’hy these two 
sums are identical. 

(14) Explain the difference between Discount and Interest. 

Five volumes of a work can be bought for a certain sum, 
payable at the end of a year ; and six volumes of the same 
work can be bought for the same sum in ready money : wliat 
is the rate of discount? 

(15) A tradesman marks his goods w’ith two prices, one for ready 
money, and the other for one year’s credit allowing discount 
at 5 per cent. ; if the credit price be maiked at £2. 9#., what 
ought to be the cash price ? 


STOCKS. ’ 

1/0. If the 3 per cent, consols be quoted in the money-market at 
961, the meaning of this is, that for £96. 7s. 6d. of money a person can 
purchase £100 stock, for w'hich he will receive an acknowledgment which 
will entitle him to half-yearly dividends from Government, at the rate 
of 3 per cent, per annum on the stocl^held by him. 

Smilarly, if shiree in any trading company, which wwo originally 
fixed at any given amount, say £100 each, be advertised in the share- 
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ouurket at 86, the moaning of this is, that for X86 of money one share 
can be obtained, and the holder of such share will receire dividends at 
the end of each half-year upon the i^lOO share, according to tlio state 
of the finances of the company. 

Def. Stock may therefore be defined to bo the capital of trading 
companies ; or to be the money borrowed by our or any other Govern- 
ment, at so much per cent., to defray the expenses of the nation. 

The amount of debt owing by the Goveruincnt is called the National 
or the Fi’nds. The Funds represent the credit of tlio country, 
wliich is bound to pay whatever debts are eontraeted by its Government, 
The government, however, restTves to itself the option of paying off the 
principal at any future time whatever ; pledging itself, neverthelcus, to 
pay the interest on it regularly at fixed j>eriods. in the mean time. 

From a variety of causes the jirice of stock is continually varying. A 
fimdholder can at any time convert his stock into money, and it will de- 
pend upon the price at which he disposes of his sio<;k, as compared with 
that at which he bought it, wlicthcr he will gain or lose by tho trans- 
action. 

Ao/<? 1. Purchases or soles of stock are generally mado through 
Prokers, who charge or 2#. CW., per cent, upon the stock bought or 
sold : so that in practice, when stock is bought by any party, every XlOO 
stock costs that party more than the market-price of the stock ; and 
when stock is sold, the seller gets XJ less for every X1(K) stoi’k sold tlian 
the market-price. 

Thus, the actual cost of XlOO stock in the 3 per cents, at is 
X(04J + J), or XlMi;. The actual sum received for XlOO stock in tho 3 pei 
cents, at 04 J, is X(94J~ J), or X04. 

Unless the brokerage is mentioned, it need not l>c noticed in working 
examples in stocks. 

Ao/e 2. Wlien the price of XlOO stock is XlOO in money, the stock is 
said to be at par. • 

Wien the price of XlOO stock is more than XlOO in money, tho stock 
is said to be at a prnnittm. 

When the price of XlOO stock is less than XlOO in money, the stock jh 
said to be at n diMcount, 

AU examples in Storkt depend on the principUsi of proportion : thooe oj 
matt frequent occurrence unU be now explained. 

£x. 1. Bo<|utred (ks sum which will purchase XlfiOO in the 3 per 
cents, at 82. 

18 
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In thii cm £100 stock costs £82 in money ; 

£100 stock ! £1500 stock :: £82 money ; required sum of money; 
whence^ required sum of money =£1230. 

Ex. 2. What amount of stock in the 3J pet cents, at 90 will £4050 
[mrchase ? 

In this case £90 money will purchase £100 stock ; 

£90 : £4050 :: £100 stock ; required amount of stock ; 
whence, required amount of stock = £4500. 

Ex. 8. If I buy £1520 3 per cent, consols at 93}, and pay £J for 
brokerage, what docs it cost me ? 

Every £100 stock costs me £(93} + J), or £93| ; 

£100 stock : £1520 stock :: £*93| : required sum of money; 
whence, required sum of money = £141 9. (>«. 

Ex. 4. Whnt strrliiig tnoney shall I receive for £1020. 13^. 4rf. in the 

per cents, at 90^, bi(»k» »age heiug £|, per cent ? 

£1(K) stoek reulizi'i — J)- ; 

•*. £100 stock : £1920jj slock :: £98J : required sterling money; 
whence, required sterling money = £1890. 13«. 2d. 

Ex. 5. |f I invest £7927. 10#. in the 3 per cents, at 94g, what annual 
income shall I receive from the investment ? 

For every £94| 1 get £100 stock, and the interest on £100 stock is 
£3 ; tlicreforc for every £94J of money I get £3 interest ; 

.% £94 jJ : £7927. 10#. £3; required annual income; 

whence, required annual income = £252. 

JVote 3. If it bo required to find the income arising from a certain 
quantity of stock, it is merely a question of simple interest 

Abte 4. It may be noticed in the above examples, that when the 
question was simply to find amount of stock, or money realized by sale of 
stock, the 3, 4, or other rate per cent never entered into the statemmt; 
and when the question was simply to find income arising firom any sum 
invested in the funds, then the £100 never entered into the HatemenL 

£x. 6. Which is the best stock to invest £1000 in, the 3 per cents, 
at 89}, or the 3} per cents, at 98} ? 

In the first case, 

every £89} of money gives £3 interest ; 

•*. every £1 of money gives £^ , or £|i^ interest. 
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In tlie second eaie, 

eyery £06| of money gires ^ interest ; 
eycry jCI of money gives , or jEj-j, interest ; 

0 7 

and comparing the fractions and , 
since 7 x 179 i8>6 x 197, 

the 2'**' fraction is greater than the 1*', and therefore the 2”^ inyestment 
the best. 

£x. 7. How much stock can be purchased by the transfer of jC 2000 
stock from the 3 per cents, at 00 to the 3.J per cents, at 90 ; and what 
change will be effected in income l>y it ? 

In order to find how' much stock at 90 can bo purchased for £2000 
stock at 90, wo must consider that the higher the ]>rice of the stock the 
less will the quantity of it produced be by the purchase, so that we must 
state as follows ; 

96 : 90 :: £2000 stock : required amount of stock, 
whence, required amount of stock ”• £187/5. 

Income in first case- £60, income in second case - £05. 12s.0d.; 
income is increased !»y £.*). 12#. Gd, 

Note 5. All questions of the transfer of stock from one kind to 
another, belong to the Rule of Three Inverse. 

Note 0. The last question might have been worked thus : first sell 
out the stock at 90, and then invest the proceeds in per cents, at 90. 

Ex. 8. A person purclxoses £1000 3 per cent, consols at 97i, and sells 
out again when they have sunk to 83} ; how much docs he lose by the 
txansaction ? 

He loses on every £100 stock £(97}- -83}), or £13 j ; 
bis totario8S=£(13J x 10)== £136. 5#. 

Ex. L.XII. 

1. Find the quantity of stock purchased by investing : 

(1) £2850 in the 3 per cents, at 75. 

(2) £712 in the 3} per cents, at 80. 

(3) £504 in th^4 per cents, at 96. 

(4) £883. 5fl. in the 4 per cents, at 93. 
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(6) 

£3741 in the 3£ per cents, at 87. 


(6) 

£500 in the 3 per cents, at 83|* « 


(7) 

£800 in the 4 per cents, at 75J. 


(8) 

£4311. 8s. 9d. in the 3^ per cents, at 85|. 


(9) 

2000 guineas in the 3J per cents, at 94. 


(10) 

£2353 in the 3 per cents, at 90|, brokerage 

} per cent. 

(11) 

£3277 in the 4 per cents, at 105 brokerage J per cent. 

(12) 

10000 guineas in the 3]* per cents, at 99}, brokerage } per cent 

2. Find the value in eterling money of 


(1) 

£2600 in the 4 per cents, at 93. 


(2) 

£1920 in the 3 per cents, at 77}. 


(3) 

£3000 in the 3} per cents, at 92}. 


(4) 

£2240 in the 3| per cents, at 81}. 


(fl) 

£3416 3 per cent, stock at 89 per cent. 


(8) 

£1743 3} per cent, stock at 82} per cent. 


(7) 

£2675 4 per cent, stock at 91} per cent. 


(8) 

£1000 4 per cent, stock at 97} per cent., 

brokerage } per 


cent. 


(9) 

£2153. 10s. bank stock at 188} per cent.. 

brokerage } per 


cent. 


3. Find the ycax'ly income arising from the investment of 

(1) 

£1008 in the 3 per cents, at 84. 


(2) 

£5580 in the 4 per cents, at 93. 


(3) 

£1138. 5 fl, in the 4} per cents, at 92. 


(4) 

£1638 in the 4} per cents, at 93J. 


(5) 

£2000 in the 3 per cents, at 88}. 


(6) 

£3425. 15s. 2d. in the 3 per cents, at 01 J. 


(7) 

£4788 in the 3| per cents, at 105. 


(8) 

£3500 in the 3 per cent, consols at 94J, 

brokerage } per 


cent ^ 


(9) 

5000 guineas in the 3.1 per cents, at 102§j 

, brokerage } per 


cent. 


4. Mliat sams of money must be invested in the 

andermentioiied 

stocks in order to produce the following incomes ? 


(1) 

£60 in the 3 per cents, at 85. 


(2) 

£288 in the 3 per cents, at 67. 


(3) 

£70 in the 3} per cints. at 90. 


(4) 

£83. 2fl. 5c. in the 4} per eeati. at 91. 
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(5) X87 in Um S ptr cents, al 74^« lifokwic | per «eiii» 

(6) £37. 10». in the 4 pel* cents, si breken^ | per cent 

5. At vhsi rate per cent ik-IU a person receite interesi who inTests 
Ills capital t 

( 1 ) In the 3 per cents, at !)t . 

(2) In the 3} per cents, at 34. 

(3) In the 4^ per cents, at (Kiji brokerage { per cent 

(4) In the 5 per cents, at 102J, brokerage J per cent 

6. If £7027. 10«. he laul out in purchasing 3 per cent, stock at 04^) 
what annual income will be derived from Uiis investment after deducting 
an income-tax of 7d, in the pound ? 

7% A person invested money in the 3 per cent, consols when they were 
at 00, and some more when they were at 80 ; find the rate of interest he 
obtained in each case, and the advantage per cent, of the second purchase 
over the first. 

8. Find the income which will be derived from a capital of £2000, if 
fills of it be invested in the 3 per cents, at 08, and the rcmidnder in the 
3f per cents, at par. 

0. If a person receives 4.} per cent, interest on Ills capital by investing 
in the 3| per cents., what is the price of the stock, and how much stock 
can be jiurcliosed for £12001 

10. How much money must a broker invest in the funds when con- 
sols aiu at 90, so os to procure the same income as if he had inrested £1100 
when consols were at 1)9 1 

11. A person buys £/>00 stock at 08^, and sells out at 103 ; what does 
he gain by tlic transaction ? 

12. A person invests 9000 guineas in the 3 per cents, at 81, and sells 
out when they have sunk to 07^ ; how much docs he lose by the trans- 
action? 

13. 'tVlien £100 stock may be purchased in the 3 per cents, for £80f, 
at what rate may the same quantity of stock be purchased in the 3f per 
cents, with equal advantage ? 

14. A person invests his share of a legacy of £1000, which is a thinly 
In the 3 per cents, at 88J per cent, find his half-yearly dividends. 

15. A person transfers £1000 stock from the 4 per cents, at 90, to Iho 
3 per cents, at 72 ; find the alteration in his income. 

16. What incomes will £5000 of 3f per cent, stock, and £5000 
sterling invested in (he 3} per cent slock at 102|, twp^etirely pro- 
duos? 



17 . Find the income produoed hy X12600 of dfer oant. stodc; and 
its sterUng value^ when the stodcs are at 05« 

18. A person transfers £8000 stock from the 3 per cent, consols at 
89|, to the reduced 3J- per cents, at 98]^ : find what quantity of the latter 
he will hold^ and the alteration in his income. 

19. Which is the best stock to invest £10000 in^ the 3 per cents, at 
90]^, or the 4 per cents at 101 ? 

20. A person invests £1037. 10#. in the 3 per cents, at 83, and when 
the funds have risen 1 per cent, he transfers his capital to the 4 per cents, 
at 96 : find the alteration in his income. 

21. Which is the better investment, the 3i per cents, at 96, or the 
4 per cents, at 111, and what is the ditFerence per cent, between them ? 

22. If £512 be invested in the 3 per cents, at 96, what will be the 
half-yearly interest, after deducting an income-tax of 7d. in the pound ? 

23. How much in the 3 per cents, at 90 must be sold out to pay a 
bill of £1654, 9 months before it becomes due, real discount being allowed 
at 4i per cent, per annum ? 

24. Which is the better investment, £1800 in the 3J per cents, at 87, 
or in railway shares at £89 per share, the dividends in the latter case 
being OJ per cent, on the sum invested ? 

25. A person has £2950 in the 3 per cents, at 83^ ; when the funds 
have fallen 2d per cent., he transfers his capital into the 5 per cents, at 
106 ; find the alteration in his income. 

26. Which would be the best investment, 3 per cent, stock at 87J, or 
shares at £233 each, on each of which a dividend of £7. 13«. 4d. is paid 
annually 1 What sum must be invested in the former to produce an 
annual income of £400 1 and what in the latter 7 

27. If the 3d per cents, be at 91, how much must a person invest in 
order that ho may have a yearly income of £400, after paying 7d. in the 
pound for income-tax 7 

28. The dividends on a certain amount of ^ per cent, stock accumu- 
lated in 13 years to £3081. How much stock was there, and what will 
it be worth if tlio stock be sold at 79^ ? 

29. A person possesses £3200 3 per cents., whicli he sells at 09} : he 
invests the proceed in nulway shares at £56 a share, which shares pay 5 
per cent, interest on £45, the amount paid on each share. How much is 
his income altered by the tranaootion 7 

30. If I lay out £1911 in the purchase of 3 per cent, consols, when 
they are at 70d, at what price should 1 sell out my stock again in order 
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to mllie on ^ t gtin of a!l«r baring paid |ib par ooit Ibr 
oommiMion on each tranaaction ? 

31. A person had £10,000 in the 3 per cent South Sea Annuitiefl, and 
the GoTetnment offered to giro £110 bearing interest at the rate of 2i per 
cent for ereiy £100 of these annuities, or to pay tlie £10,000 in cash on 
a certain day. The latter proposal was preferred, and on tlie money 
being paid it was re-invested in consols at 03 How much would he 
hare lost in income had he accepted the first proposal, and what will he 
now gun by tlie new investment? 

32. IVliat sum would be saved annually if the interest on a public 
debt of £4,000,000 were reduced from 3^ per cent, to 3 per cent ? If in 
consequence the price of this stock fell from £101 to £05}, how much 
would the whole property of the fundholders bo diminislied ? 


PROFIT AND LOSS. 

171. Dep. All questions in Aritbraetic whicli relate to gain or loss 
in mercantile transactions, fall under the head of Profit and Loss. 

Example* in Prqfil and Loh* are teorked hy the principle q/* Proportion : 
various examples will now be worked out by way of illustration, 

fix. 1. If a cask of wine containing B4 gallons cost £112. 5r., what 
b gained by selling it at 31#. Qd, per gallon? 

The gain - selling price less first cost ; 
the selling price = (31 J x 04)#. ~ £132. 0.v. ; 
therefore the gain ~ £132. 0# ~ £1 1 2. bs, -= £20. 1#. 

Ex. 2. A ream of paper cost me 21#. Oc/., what must I sell it at, so as 
to realize 20 per cent. ? 

The reasoning in this case is. If £100 gain £20, or i>roducc £120, wlmt 
will 21#. Gd, proclucc ? * 

.*. £100 : 21#. (jd. :: £120 : required amount in iK)uiids, 
whence, required amount -£1. 5#. OJrf. 

Ex. 3. If I buy hay at £4. 13#. a ton, what must 1 sell it at to lose 
15 per cent? 

In this case, ercty £U)0 would realize £(100-15), or £05 ; ‘ 

.\ £100 ; :: £85 : rcquirc'd amount in pounds, 

wdience, required amount - £4. 1#. 7 Id. 
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Ei[. 4. A buys 38 geese for £10; at how much per head must 
lie sell them to giun 10 per cent, on his outlay ? 

Iii this case, 

jCIOO : £10 :: £110 : selling price of the geese in pounds, 
whence, selling price =£11, 
selling price of each goose = £J]^ = G«. 8^/. 

Ex. 5. A person buys shares in a railway when they are at £101, 
£15 having been paid, and sells them at £82. Os. when £25 has been 
paid: how much per cent, does he gain? 

He buys each share at £101, and he afterwards pays upon it 
£( 25-15), or £10; therefore at tiie time he sells, he has paid on each 
share £20. 10«.; therefore by selling at £*32. 0^. he gains on each £20. lOf. 
which he has paid (£32. 9«.~£20. 10?.) = £2. 10 ^. ; 

.•. £29 ; £100 £2.JJ : gain per cent in pounds ; 

whence, gain per cent. - £10, or gain is 10 per cent. 

Ex. 6. What was the prime cost of an article, which when sold fo? 
12#., realized a profit of 20 per cent.? 

Here what cost £100 would be sold for £120 ; 

£120 : J2s. :: £100 : prime cost in pounds^ 
whence, prime cost = £.\ = 10#. 

If the above example had been, ** What was tlie prime cost of an 
article, wliich when sold for 12#., entails a loss of 20 per cent?’* 
then £80 : 12.v. :: £100 : prime cost in pounds, 
whence, prime cost - £} ~ 16#. 

Ex. 7. If by selling a horse for £40 1 lose 20 per cent, what must 
I have sold him for so as to gain 10 i)cr cent.? 

Here what would cost me £100 must be sold in one case for £80, and 
in the other for £110; and therefore we get this statement; selling price 
of £100 in r* case : selling price of horse in fl** case selling price of 
£100 in 2"'* case : selling price of horse in 2"** case ; 

or £80 : £40 ;; £110 : selling price in pounds; 
whence, selling price - £55. 

Kx. 8. A grocer buys 8 cwt. of sugar at Od. a lb., 2 cwt. of sugar at 
lOJd. a lb., and 2^ qrs. of sugar at Is. a Ih. ; and mixes them : he sells 
4 cwt of the mixture at Od, a lb. What must h4 sell the remainder at, 
in order to gmn 25 per cent on his outlay ? 
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t. d. 

S cwt., or SSGlbs., at Qd. a Ih., cost 8 . 8.0 

2 cwt, or 2241bs., at 10\d. a lb.» cost 0 . 18 . 0 

2J qrs., or 701bs., at 1#. a lb., coat 3.10.0 

cS^lbs. cost . . 21 . 14 . 0 

In order to gain 25 per cent, on ^€21. 14a., it must realize iC27. 2a. W. ; 

£. t. d. 

he must sell OSOlbs. for ... 27 • 2.0 
but he sella 4481b8. for ... 10 . 18 . 0 

by Subt" he must sell 182 lbs. for . . . 10 . G . 0 
he must sell lib. for-^^^^/— , or 13/i^' 

Ex. LXIII. 

1. Bought 5 cwt. 3 qrs. 14 lbs. of cheese at 4.1. 12a. per cwt., and 
sold it again for £2. 0.>*. Qd. per cwt. What was the gain upon the whole ? 

2. If 5 cwt. 3 qrs. 1 4 ll)«. be bought for £9. 8a. and sold for £1 1 . 18a, 1 Irf. 
what is the rate of gain per cwt. ? 

8. Find the total value of 43 articles at £4. Oa. Qd. each, 57 at 
£11. 8a. Gd. each, and 4 nt £13. 15a. 4<i. each. What is gained or lost by 
selling them at the? rate of 3 for £20 ? 

4. A pel-son buys 400 yards of silk at £80, and sells 300 yards at 
5a. Gd, a yard, and the rest, which is damaged, at 2a. a yard; iind how 
much per cent, he gains or loses. 

5. A grocer buys 2 cwt. of sugar at Gd, per pound, ond 4 cwt. at 4Jf/.; 
he sells 3 cwt. at b^d. per pound ; at what rate per [H)und will he be able 
to sell the remainder so as neither to gain nor lose by the bargain ? 

8. If a commodity be bought fur £3. 8a. 5(/. a cwt. and sold for Qd^ a 
lb., hnd tlie rate of profit per cent. 

7. Bought goods at Oirf. per pound, and sold tlicm at £4. 10a. per cwt.; 
what is the gain or loss par cent. ? 

8. An article which cost 3a. Gd, is sold for 3a. 10,p/. ; find the gain 
per cent. 

9. Goods were sold at 12 guineas, at a profit of 22]] per cent. ; wliat 
was the prime cost 1 

10. If a tradesman gain 5a. Gd, on an article which he sells for 22a. 
what is his gain per cent. ? 

11. A man sells a^one for £24. 12a.» and loses £18. per cent on what 
the horse cost him ; what was the original cost ? 
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12. By selling an article for 5s. a person loses 5 per cent ; what was 
the prime cost, an(} wliat must he sell it at to gain per cent ? 

13. The cost price of a book is 6s. 8d; the expense of sale 5 per cent, 
upon the cost price ; and the profit 26 per cent, upon the whole outlay : 
find the selling price of the book. 

14. If by selling an article for £25. 10s. 8 per cent, be lost what per 
cent, is gained or lost if it bo sold at £38 ? 

15. I bought 500 sheep at £2. 2s. a-head ; their food cost me 5s. 6d. 
a*head : 1 then sold them at £2. 8s. 6d, a-head. Find my whole gain^ and 
also my gain per cent 

16. A person having bought goods for £40 sells half of them at a 
gain of 5 per cent. ; for how much must he sell the remainder so as to 
gain 20 per cent on the whole I 

17. A vintner buys a cask of wine containing 36 gallons at 10s. per 
gallon ; he keeps it for four years, and then finds that he has lost 6 gallons 
by leakage ; at what price per gallon must he sell the remainder in order 
that he may realize 20 per cent, upon his outlay ? 

18. A person rents a piece of land for £120 a year. He lays out 
£025 in buying 50 bullocks. At the end of the year he sells them, 
having expended £12. 10s. in labour. How much per head must he gain 
by them in order to realize his rent and expenses, and 10 per cent upon 
his original outlay ? 

19. A grocer mixes two kinds of tea which cost him 3s. 6d. and 
4s. 4d. per lb. respectively ; wliat must be the selling price of the mixture 
in order that he may gain 15 per cent, on his outlay ? 

20. A person has goods worth £30 ; he sells one-third of them so as 
to lose 10 per cent ; what must he sell the remainder at so as to gain 20 
per cent on tlie whole 7 

21. 1 buy a house for 500 guineas, and sell it immediately at a profit 
of 30 per cent. ; what do 1 receive, supposing the expenses of the sale to 
be 5 per cent 7 

22. The prime cost of a 7G-gaIlon cask is ^3. 12s. 6d„ but 13 gallons 
are lost by leakage ; 9 gallons of water is then mixed with the remainder, 
and it is sold at 7s. 6d. a gallon. Find the whole gain, and also the gain 
per cent 

23. A stationer sold quills at lit. a thousand, by which he cleared | 
of the money ; he nuaes the price to 13s. Gd. What docs he clear per cent 
by the latter price 7 

24. A person sold 72 yards of cloth for £8. 1 4s. ; his profit being the 
cost of 11*52 yards : how much did he gain per cent. 7 



25. A smuggler buys 6 owt of tobacco at If. 3d, per lb. ; be meets 
with a reyenue-officer^ who seizes ^rd of it : at what rate per lb. must he 
sell the remainder, so as, Ist, neither to gain or lose; 2nd, to gain 5 
guineas ; and 3rd, to gain cent, per cent ? 

2G. A person expends £3000 in nulway shares at 15} per cent dis- 
count. and sells them at par ; what does he gain by the ti*ansaction, and 
what per cent. ? 

27. A wine-merchant bought 1 4 J pipes of wine, which having received 
damage, he sold for £1120}}, thereby losing 20 per cent. ; hnd the cost 
of the wine per pipe, and the selling price of it per gallon. 

23. A farm is let for £96 and the value of a certain number of quar- 
ters of wheat When wheat is 38f. a quarter, the whole rent is 15 per 
cent, lower than when it is 56f. a quarter. Find the number of quarters 
of wheat which arc paid as part of the rent. 

29. A man having bought a lot of goods for £150, sells }rd at a loss 
of 4 per cent. ; by what increase per cent, must he raise tliat selling price, 
in order that by selling the rest at the increased rate, he may gain 4 per 
cent on the whole transaction 1 

30. A person bought a French watch, bearing a duty of 25 per cent, 
and sold it at a loss of 5 per cent. ; had he sold it for £3 more, he would 
have cleared 1 per cent on liis bargain. What had the French maker 
for it ? 


DIVISION INTO ITvOrOllTIONAL PARTS. 

172. To divide a given number into parte which ehall t>e proportional 
to certain other given numbers. 

This is merely an application of the Rule of Three ; still it may lie 
well to state a general Rule, by which examples which come under the 
above head may be worked. 

Rule. State thus : As the sum of the given parts : any one of 
them :: the entire quantity to be divided ; the corresponding part of it" 

This statement must be repeated for each of the parts, or at aU 
events for all but the lost part, which of course may either Ijc found by 
the Rule, or by subtracting the sum of the values of the other parts from 
the entire quantity to be divided. 

Kx. 1. Divide 40 'guineas among A, B, and C, so that their por- 
tions may be as 7, II, and 14 respectively. 



262 


AurrHMvrio. 


Proeeediog aooarding to tho Rule given above, 

32 : 7 :: 40 guineas : A*b share, 

32 : 11 :: 40 guineas : Bb share, 
whence A*b share == i,‘9. 3#. &d,, and JB'b share s £14, 6f, M. 

Cb share may be found from the proportion 

32 : 14 :: 40 guineas ; C s share ; 
whence Cs sliarc=£18. 7s. Od- ; 

jr by subtracting £0. 3s. 9d. + i:l4. 8s. Orf., or £23. 12s. 6d, from £42, 
which leaves £18. 7s. Gd., os above. 

TTie reawn for ilie above process is clear from the consideration, that 
40 guineas Is to bo divided into 32 equal parts, of which .4 is to have 7 
parts, li lit a!id C 14. 

Ex. 2. Divide £11000 among 4 persons, B, C, D, in the propor- 
tiou of i, J, 1, and 

Sum of sliares - JJ; 

/. \l '• J :: £11000 : .4’b sliare in pounds, 
whence i4*8 share — £4286. 14s. 3^d. 

Similarly, 

B*b share - £28 u 7. 2.y. lOfd., Cs sliarc^ £2142. 17s. Ifd. 

D’s shore -£1714. bt. Qid. 

Ex. 3. Divide £46000 among A, B, C, and D, so tliat A*8 sliare ; i?'s 
diare :: 1 : 2, B*b : Cs 3 : 4, and C’s : D’s :: 4 ; 5. 

In this case, 

B'b sliare = 2 ^4 s share, 3 Cs share - 4 B*b share, 

4 D’s sliare -6 Cs shaje ; 
we have C s share J B*b share = | .4*s share, 
and D*8 share - J Cs share — ^ A*b share ; 

A*b share + S*b sliare + Cs share + D’s share 
- .4*8 share x (1 + 2 + 5 + 

= 9 .4*8 share ; 

Ab shares: £5000, J8*8=£10000, Cs»*£13333. 6^ 8A, 
i>*8s £16066. ISt. 4d. 
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FELLOWSHIP OR PARTNERSHIP. 

173. Def. Fellowship or Partkership is a method by which the 
respective gains or losses of partners in any mercantile transactions are 
determined. 

Fellowship is divided into Siuple and Comimivnd Fellowship : in the 
former, the sums of money put in by the several partners continue in 
the business for the same time ; in the latter, for different periods of 
time. 


SIMPLE FELLOWSHIP. 

174 , Examples in this Rule are merely particular applications of the 
Rule in Art. (172), and that Rule therefore applies. 

Ex. 1. Two merchants, A and Ji, fonn a joint capital; A puts in 
X240, and X3C0 : they gain £flO. How ought the gain to bo divided 
between them ? 

£(240 + 300) : £240 £80 : A'§ share in pounds, 

whence, A’s share- £32, and //'s share £48, 

The eutaU: of a Bankrupt may be divided among his creditor 
by the same method. 

Ex. 2, A bankrupt owes three creditors. Ay By and ( 7 , £175, £210, 
and £265, respectively ; his property is worth £422. 10s. : >vhat ought 
they each to receive ? 

£650 : £175 :: £422^ ; A's share. 

£050 : £210 :: £4221 : iSTs share, 
whence As share - £113. 15«., B’s share- £130. 10«. ; 

.•. Ch share £172. 5#. 


COMPOUND FELLOWSHIP. 

175 . Rule. ''Reduce all the times into the same denomination, 
and multiply each man's stock by tlie time of its continuance, and Uten 

state thus: 

Aa the mm «f all t&e peedneti : each particuhur prodnei :: the whole 
quantify to be difuUA : the cormpoading abaie." 
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Ex. 1. A and B enter into partnerahip ; A contributes £9000 for 9 
monUis, and B £2400 for 6 months, they gain £1160 : find each man's 
share of the gain. 

Proceeding by the Rule given above, 

£(3000 X 0 + 2400 x G) ; £(3000 x 9) :: £1160 ; A*b share of gain, 
or £41400 : £27000 :: £1160 : A*b share of gain, 
and £41400 : £14400 :: £1150 : J? s share of gain ; 
whence, A'b share = £760, and B*a share = £400. 
reason for the above process is evident from the consideration, 
that a stock of £3000 for 0 months would be equivalent to a stock of 9 
times £3000 for 1 month ; and one of £2400 for 0 months, to one of 6 
times £2400 for 1 month : hence, the increased stocks being considered, 
the question then becomes one of Simple Fellowship. 

Ex. 2. Tlicre were at a feast 20 men, 30 women, and 15 servants; 
for every IOa'. that a man jiaid, a w'oinnn paid Cs., and a servant 2s, ; the 
bill amounted to £41 : how much did each man, woman, and servant 
pay? 

20 men at \0s. each- 200 at !«., 30 women at G«. = 180 at Is., and 16 
servants at 2s . = 30 at Is, ; and 200 + 180 + 30 = 410. 

Hence we have 

410 : 200 :: £41 : 20 men's shore (in pounds) ; 

410 : 100 :: £41 : 30 women's share (in pounds) ; 

410 : 30 :: £41 : 16 servants’ share (in pounds) ; 

20 men's shares ~ £20, 30 women’s shai*esi^£10, 
and 16 servants’ shares- £3 ; 
each man paid £1, each woman I2s., and each servant 4s. 


EQUATION OF PAYMENTS. 

176. Def. IVhen a person owes another several sums of money, 
due at different times, the Rule by which we determine the just time 
w'hen the whole debt may be discharged at one payment, is called the 
EgcJATioN OF Payments. 

Note. It is assumed in this Rule that the sum of the interests of 
the several debts for their respective times equals the interest of the 
sum of the debts for the equated time. 

Ruub. ** Multiply each debt into the time which will elapse befim 
it becomes due, and then divide the sum of the pMucts by the sum of 
the debts ; the quotient will be the equated time required.** 
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Ex. 1. A owes B £100^ whereof £40 is to be paid in 3 montha» and 
£00 in 5 months : find the equated time. 

Proceeding according to the Rule given above, 

then (40 X 3 + 00 X 6) = (40 + 60) X equated time in months* 
whence, equated Ume=4} months. 

The reaeonfor the above process, in accordance with our assumption, is 
dear from the consideration that tlie sum of the interests of £40 for 3 
months, and £60 for 5 months, is the same as the interest of £(120 + 300), 
or £420 for 1 month ; if therefore A has to pay £100 in one sum, the 
question is, how long ought he to hold it so that the interest on it may 
be the same as the interest on £420 for 1 month. The statement therefore 
will be this : 

£100 : £420 1 month : required number of months ; 

whence, required number of months --4]^ montlis ; 
which is evidently tlie equated time of payment, and agrees with the 
result obtained by the Uule given above. 

£x. 2. A owed Ji £1000, to be paid at the end of 9 months: he 
pays however £200 at the end of 3 months, and X’tKK) at the end of 8 
months : when was tlie remainder due ? 

In this case, 

(200 X 3 4- 300 X 8 + 5(X) x number of months required) 1000 >: 0, 
or 500 X number of months required -0000; 
whence number of months required- 12. 

Ex. LXIV. 

1. A company of militia consisting of 72 men is to be raised from 3 
towns, which contain respectively 1500, 7000, and 0500 men. How 
many must each town provide 1 

2. Divide £17. 11s. Od. into two parts which shall be to each other 
aa 5 : 16. 

3. Divide 4472 into parts which shall be to each other in the ratio of 
3, 5, 7, 11 ; and also £500 into parts which shall be in the ratio of 

And f • 

4. A bankrupt owes A £256. 6s. Qd., Ji £203. 10#«, and C £141. 13#. 
4£.; his estate is worth £421. Is. ; how much will A, B, and C receive 
respectively? 

5. A mass of counterfeit metal is composed of fine gold 15 parts, 
silver 4 parts, and copj^r 3 parts : find how much of each it required in 
making 18 ewi of the compodtion. 
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6. Two penonf have gaioed in trade £72Q; the one put in jC 2200 
and the other £1800 ; what is each penon'a share of the profits? 

7. In A certain substance there are 11 parts tin to 100 of copper. 
Find tlic weight of tin in a piece weighing 24 cwt. ? 

8. A man leaves his property amounting to £13,000 to be divided 
amongst his children, consisting of 4 sons and 3 daughters ; the three 
younger sons are each to have twice the share of each of the daughters, 
and the eldest son as much as a younger son and a daughter together ; 
find the share of each. 

Q. Two persons, A and B, are partners in a mercantile concern, and 
contribute £1200 and £2000 capital resxjcctively ; A is to have 10 per 
cent, of the profits for managing the business^ and the remaining profits 
to bo divided in proportion to the capital contributed by each ; the entire 
profit at the year's end is £800 ; how' much of it must each receive? 

10. Divide £100 among A, li, C, und D, so that B may receive as 
much as ^ ; C as much as A and B together ; and D as much as A, B, 
and C together. 

11. Divide £11,870 among A, B, and C, so that os often as A gets £4, 
B shall get £3, and as often as B gets £6, C shall get £5. 

12. A commences business with a capital of £1000, two years after- 
wards he takes B into partnership with a capital of £10,000, and in 3 
years more they divide a profit of £1600 ; required B's share. 

13. £700 is due in 3 months, £*800 in 5 months, and £500 in 10 
months ; find the equated time of payment. 

14. Find the equated time of payment of £‘750, one half of w’hich is 
due in 4 months, ^ in 5 months, and the rest in (i months. 

10. A owes B a debt payable in 7n\T months, but ho pays ^ in 4 
months, } in G months, J in 8 months ; when ought the remainder to be 
paid? 

16. A, B, and C rent a field fi>r £11. 0#. ; A puts in 70 cattle for 6 
months ; B 40 for 0 months ; and C0O for 7 months ; what ought C to pay ? 

17. A, B, and C invest capital to the ailiount of £700, £500, and 
£300 respectively ; A was to have 20 per cent, of the profits, which 
amount to £450 ; what share of the profits ought C to have ? 

18. A and B enter into a speculation ; A puts in £00 and B puis in 
£46 ; at the end of 4 months A withdraws ^ his capital, and at the end 
of 6 months B withdraws of his; C then enters with a capital of £70; 

the end of It months their profits are £204 ; how ought this to be 
di^ed amongst them I 
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APPLICATIONS OF THE TERM PER CENT. 

177 . In Art. 162, and those which follow, wherever tho term " Per 
Cent.’* occurred it referred to £100 money, or £100 stcK'k ; there are 
however many cases in which the term Per Cent, occurs, where the re- 
ference is neither to the one nor the other, hut to the number 100, where 
the unit is an abstract number, or a concrete number of a different kind 
from the above mentioned. 

All such examples depend on the principles of proportion : some ex- 
amples will now be worked by way of illustration, and others subjoined 
for practice. 

£x. 1. Find how much per cent. 7 is of 16 ? 

In other words the question is ; ffnd what number bears the same 
ratio to 100, that 7 bears to 16. 

By Rule, Art. 165, 

16 : 100 :: 7 : number required ; 

/. number required - ~ 4375. 


Ex. 2. In a parish school of 153 children, 125 learn to write, llliat 
is the percentage ? 

In other words, what number bears the same ratio to 100, which 125 
bears to 153? 


153 : 100 :: 125 ; percentage; 


^ 12500 

percentage = =81 


107 

163’ 


Ex. 3. In 1842 the number of the mcml>ers of the University of 
Cambridge was 5853, and in 1852 the number was 6397, find the increase 
per cent. 

Subtracting 5853 fiom 6897 we obtain 544 the increase on 5853 mem- 
bers ; the question then is this ; If 5853 members give an Increase of 544, 
what increase do 100 members give ? 

.*. 5853 : 100 :: 544 : increase per cent. ; 


.*• increase per cent.- 


M400 

5 ^ 


1723 

®5863’ 


Ex. 4. 23 per cents of the population of a town containing 30000 
people died of cholera ; find the number of deaths. 


17 
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If 23 died out of every 100, how many died out of 30000 ? 

100 ; 30000 :: 23 : number of deaths; 

. - , 690000 

/. number of death8=— =»C900. 

Ex. 5 , Between the years 1821 and 1831 the population of Norwich 
increased by 22 per cent, and in the latter year it was 01116. What w'as 
it in 1821 ? 

For every 122 pei*8on8 in 1831 there were 100 persons in 1821 ; 

122 : 61116 :: 100 : number required ; 

, . . 61116x100 , 

number required ^ = 60095 nearly. 


Ex. 6. If of a regiment of 760 men, 26 per cent, arc in hospital, 32 
per cent, in trenches, and the rest in camp, how many are in hospital, 
trenches, and camp respectively ? 


100 : 760 :: 26 : number in hospital; 


number in hospital - 


760 X 26 


100 “ 


r--:195. 


100 : 750 :: 32 : number in trenches; 
number in trenches ~ --^.^*^^=^240; 


number in camp = 760 -(195 + 240) 31.5. 

Ex. 7. The percentage of children who are learning to write is 65 
in a school of 60 children, and 78 in another school of 70, what is the 
percentage in the two schools together ? 

In the first school, 

100 ; 60 :: 65 : number who learn to write; 

number who learn to write-- = . 39. 

In the second school, '' 

100 : 70 78 ; number who learn to write ; 

number who learn to write = ^ » 

•*. in a school of (60+70) or of 130, there are 03'^ who learn to write ; 
130 : 100 :: 93f : percentage required ; 

.% percentage required 72. 
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£x. 8. In standard g^ld 11 parts out of 12 are pure gold ; how much 
per cent, is dross ? 

In evciy 12 parts 1 part is dross, 

12 : 100 :: 1 : percentage of dross; 

percentage of dross — —Si* 

Ex. 9. Archimedes discovered that the crown made for King Ilicrw 
consisted of gold and silver in the ratio of 2 : 1. How much per cent. 
Was gold, and how much per cent, silver ? 

Out of every 3 parts, 2 were gold, and 1 silver ; 

3 : 100 ;; 2 : percentage of gold ; 

1 00 X 2 

.*. percentage of gold : OCJ ; 

and percentage of silver =- 33i. 

Fx. 10. The numbers of male and female criminals are 1235 and 038 
respectively ; while the decrease in the former is 4*6 per cent., the increoso 
in the latter is 0*8 per cent. ; hnd the increase or decrease per cent, in the 
whole number of criminals. 

Ist 100 : 1235 4*6 : whole decrease of male criminals; 

1235 X 4’0 

.*. whole decrease of male criminals- — — -56*81. 

2nd. 100 : 088 :: 9‘8 . wdiolo increase of female criminals ; 
whole increase of female criminals 00*824 ; 

,*. in (1235 -f 088) or 2223 persons there is an increase of 
(90*824 -50-81 ) or 40*014 persons. 

2223 : 100 :: 40 014 : percentage required ; 

•*. pcrcej^tagc required -- 1*8. 


Ex. LXV. 

1, What is the percentage on 50304 at ^ ^ ; 4 ; 7J ; 10; 15<^ I 

2, How much per cent, is 15 of 90 ; 19 of 81 ; 23 of 250 ; 185} oi 
7321*75; 5*3 of 11080*5? 

3, Write In a dednial form } ; 2} ; 4} ; 5f ; 26) ; 23005 ; 500*018& 
per cent 


17-a 
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4. A cask, which contained 2005 gallons, leaked 27 per cent, how 
much remained in the cask? 

5. A malster malts 7500 bushels of barley, which in the process 
increases 12 J per cent., how many bushels of malt has he ? 

C. A grocer uses for a 1 lb. weight one which only weiglis 15*75 oz., 
what does he gain per cent, by his dishonesty ? 

7* Out of 14804 cases of Small-Pox 1588 persons died, and out 
of 2422 cases of Scarlet Fever 211 persons died ; find the rate per cent 
of mortality in each case, also the rate per cent of mortality in the whole 
number of sick people. 

8. The population of Ireland was 7707401 in 1881, 8175124 in 
1841, 6515794 in 1851. Find the increase per cent, in the first ten 
years, the decrease per cent, in the second ten years, and the decrease per 
cent, in the 20 years from 1831 to 1851. 

9. The population of a city is a million ; it rises 1} per cent, for 8 
years successively ; find the population at the end of 3 years. 

10. A school contains 383 scholars, 3 are of the age of 18 years ; 
5 per cent, of the remainder are between the ages of 15 years and 18 
years ; 10 per cent, between 12 and 15 ; 35 per cent, between 10 and 12, 
and the remainder under that age ; find the number of each class. 

11. Sugar being composed of 49*856 per cent, of oxygen, 43*265 per 
cent, of carbon, and the remainder hydrogen ; find how many pounds of 
each of these materials there are in one ton of sugar. 

12. At the Cambridge Borough Election, 1857, the votes given 
were as follows double votes, M. and S. 724 ; A. and H. 685 ; split 
votes, M, and A. 23 ; M. and II. 8 ; S. and A. 1 ; S. and H. 5 ; plumpers, 
M.. 15; S. 5; A. 20; H. 4. The number who did not poll were 222. 
Find the whole number of voters on the register, and the percentage of it 
which each candidate obtained. 

la A merchant buys 340 loads of wh%at at 8#. a bushel, 2J per 
cent, of it is wasted ; he sells 56 per cent of the remainder at 7a. 6d. a 
bushel, 20 per cent, at 8a. a bushel, and the rest at 10a. a bushel ; what 
does he gain or lose by the transaction ? 

14. If the increase in the number of male and female criminals 
be 1 8 per cent., whUe the decrease in the number of males alone is 4*6 per 
aeni, and the inoreaae in the number of females is 9*8. Compare the 
number of male and female oriminals respectively. 
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17 s. Questions are often given, in which the term ''Average** occurs ; a 
few examples of such a kind will now be worked by way of illostratioi^ 
and others subjoined for practice. 

Ex. 1. A gentleman in each of the following years expended tho 
following sums: in 1845 £*186. Otf. 6d., in 1846 £'188. 0«. 7d., in 1847 
£260. 15r. 4d., in 1848 £245. 4s. 6d., in 1849 £368. 6s. Gd., in 1850 
£304. Is. 2d., in 1851 £252. 6s. 1 Id. Find his yearly average expenditure. 

The object is to find that fixed sum which he might have spent in 
each of the 7 years, so that his total expenditure in that case might be the 
some as his total expenditure was in the above question. 

Adding the various sums together wo obtain tho total expenditure 
which equals £1806. 3s. Gd.; this sum divided by 7 gives £258. Os. Gd. as 
the average yearly expenditure. 

Ex. 2. In a school of 27 boys, 1 of the boys is of the age of 17 years, 
2 others of 16, 4 others of 15^, 1 of 14}, 2 of 14}, 5 of 13J, lOof 12}, and 
2 of 10 ; find the average age of the boys. 

The object is to find, what must be the age of each boy supposing all 
to be of Uie same age, tliat the sum of tlieir ages may ~ the sum of 
the ages in the question. 

sum of ages in que8tion = 17 + 32 + 62-f 14| + 20 + C8J + 122}+20~ 366; 
average age= ^ =13J years. 

Ex. 3. In a class of 25 children, 19 have attended during tho week. 
Days attended by children : 5 for 5 days, 6 for 4}, 3 for 4, 2 for 3}, 
1 for 3, 1 for 2, 1 for } day. P'ind the average number of days attended 
by each child. 

The whole number of days attended by class 

= (5x5 + 6x4} + 3x4 + 2x3.}-i-lx3+lx2 + l X J) 

= 25 + 27 + 12 + 7 + 3 + 24>}=76} days; 

, j 76.1 153 306 . 

.*. average attendance == 3H)6 days. 

Ex. 4. In a school the numbers for the week were Monday 
morning 67> Tuesday mom. 60, Wednesday mom. 65, Thursday mom. 68, 
Friday mom. 62, Mondly afternoon *5 more than tho average of Monday 
and Tuesday mornings, Tuesday aft. 59, Wednesday aft. *5 less than the 
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ST^rage of Tuesday, Thursday the average of Monday mom. and Tuesday 
aft., Friday aft. 60. Find the average attendoneb for the week. 

Number of children who attended on 

Monday =67+64; 

Tuesday = 60 + 59 ; 

Wednesday =65 + 69; 

Thursday = 68 + 63 ; 

Friday =62 + 60; 

the total number of children who attended on the 10 occasions =627 ; 

627 

average attendance =62*7. 

£x. 5. A farm of 500 acres is let at a corn-rent equally apportioned 
between wheat and barley ; it is valued at £930 a year w^hen the average 
price of wheat is 6s. a bushel, and that of barley 4s. a bushel ; find liio 
rent when wheat rises to the average price of 7s. Gd. per bushel, and 
barley to that of 6s. 3d. per bushel. 

First we must find the number of bushels of wheat and barley at the 
given rent of £930. 

£930 

— 'g— = £465 tlie sum to be raised by each kind of grain ; 

= 155 X 10 = 1550 bushels of wheat ; 

6 

465 X 20 

•*. — ^ — = 465 X 5 = 2325 bushels of barley ; 

rent in latter cose = ( 1550 x 7 J + 2325 x 5 J)#. 

= £1191. lU 3d. 

Ex. 6. A person's average annual income from 1830 to 1850 was 
£374. 9t. 8ii. In 1830 his income was £369! 18f. lOd., and in 1851 his 
inoome was £360. U. Id, what was his average annual income from 1831 
to 1851 (indusive) 1 

His total inoome from 1831 to 1851 inclusive 

«:£374.9t.8d.x21+£360. It. ld-£360. 18«. lOd 
»£7854.5t.dd 


U#. Od. 
* 91 


=£974. Ot. ait 


hi* average inoome 
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Ex. LXVI. 

1. In 1845 the rental of an estate amounted to £18097. lit. 9d, in 
1846 to £17202. 2t. lOrf., in 1847 to £20ia'i. 12t. 1(W., in 1848 to £20078. 
lOt. 7rf., in 1849 to £18582. 12t. llrf., in 1850 to £24040t. 5t. in 1851 
to £21681. Ot. Id. ; find the average rental of the 7 years. 

2. The nuinher of quarters of grain imported into a country In 11 
successive years were 26794.^)8, 29.58272, 30.80298, 8474.302, 2248151, 
2827782, 2855525, 2.588284, 8206482, 2801204, 82.51901 ; find the average 
importation during that period. 

8. If 50 quarters of wheat are sold for 77 a'. 8f/. per quarter and 100 
quarters for 78t. 8d. per quarter ; what is the average price per bushel ? 

4. In a class of 28 children, 8 arc boys, 15 girls. The ago of tho 
boys— 4 of 8, 2 of 11, 2 of 12. Of tho girls — 5 tho average ago of tho 
boys, 4 of 9, 2 of 10, 4 of 1.3. Find the average age of («) the boys, 
(6) the girls, id) the whole class. 

5. There are 25 children on the register of one class in a school. 
19 have been present at one time or other during the week. The sum 
of days on w'hich the children have attended is ti4J. IVhat is the average 
number of days per week attended by each child ever present during the 
week, there being no school on Saturday or Sunday 1 Give the answer 
in decimals. 

6. In a school of 7 classes, the average number of days atU;nded by 
each child in Class 1. is 4*5 ; Class II., 4 ; Class 111., .3 9 ; Class I 41 ; 
(dass V., 3 6 ; Class VI., 4*2 ; Class VII., 3'3. Find tho average number 
of days attended by each child in the school. 

7. A Farm is valued at the yearly rental of £877. 10«. ; one-third 
of the rent is payable in money, one-fourth in wheat, and the rest in 
barley, the average prices being as follows: wheat 6«. a bushel, and 
barley 4«. 6d. a bushel. What will the rent amount to when the average 
prices of wheat and barley are 7s, 9d, and 6s. Qd. per bushel respectively? 

8. A tithe-rent of £810 per annum is commuted in equal parts into 
a oom-rent consisting of wheat at 60s. per qr., barley at 82#. per qr., and 
oats at 22#. per qr. ; fifid its value when wheat is at 64#. per qr., barley 
at 44#. per qr., and oats at 24#. per qr. 
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EXCHANGE. 

179. Dek Exchange is the Rule by which we £nd how much 
money of one country is equivalent to a given sum of another country^ 
according to a given course of Exchange. 

Def. By the Course of Exchange is meant the variable sum of the 
money of any place which is given in exchange for a fixed sum of money 
of another place : thus, for instance, in London one pound sterling, a fixed 
sum, is given for a variable number of French francs, more or less, ac- 
cording to circumstances. By tlic Par of Exchange is meant the intrinsic 
value of the coin of one country as compared with a given fixed sum of 
money of another. 

Exchanges between merchants are ofiected by written instruments, 
called Bills of Exchange ; and a bill on London entitles the holder to 
obtain gold in London for the value of the amount mentioned in the 
bill. 


Examples in Exchange worked out. 

Ex. 1. A merchant in Paris draws a bill of 1600 francs upon a mer- 
chant in London for goods supplied : what sterling money will the latter 
have to pay, exchange being 24'26 francs for £1 sterling ? 

Here 2425 francs : 1600 francs :: £l : required amount of money in 
pounds ; 

whence, required amount of money in pounds =£G1. 17#. IJfd. 

Ex. 2. What is the course of exchange between London and Lisbon 
when 694 milrees, 480 rccs are received for £168. IG#. 9d. ? ( 1 milree = 1000 
recs). 

Here 694 mils., 480 reos : 1 mil. :: £168. IG#. 9d. : course of exchange, 
or 694*48 mils. : 1 mil. :: 38121d. : course of exchange, 
whence, course of exchange = G4 124... d. 
that is, 64*1 24d. or rather more than 6#. 4d.* English money, would be 
|Miid for 1 milree of Portuguese. 

Def. Arbitration, or Comparison of Exchanges, is the method of 
fixing upon the rate of Exchange, called the Par of Arbitration, be- 
tween tlie first and last of a given number of places, where the course of 
Exchange between the first and second, the second and third, &c. of these 
places b known. It b called Simple or Compound Arbitbatjon, as three 
or more places axe concerned. 
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Es. 1. If the Exchange between Paris and Frankfort bo at 20 
francs for 9 florins, 20 kreutzeis ; and tlie Exchange between London 
and Frankfort 11 florins, 54 kreutzers for the £1 sterling, what is the 
course of exchange between London and Paris? (1 florin ~ 00 kreut- 
zers.) 

9J florins=20 francs, 1 florin= SJ francs, 

11 fl. 54kreutz., or ll|%fl.=:i:i, Ifl.-Xj^t^, 
francs, 

or jCI = (I J X francs = 25*6 francs. 

Ex. 2. £1 English being =25*4 francs, 375 francs Iteing =105 
kreutzers, 00 kreutzers being = 1 florin ; find in English money the value 
of 1143 florins. 


1143 florins - (1143 x 00) kreutzers. 


= (ll43xG0x 
= X9G. Bs. C5d. 


Ex. LXVII. 

1. Convert £1510. 17«. Od. into francs and centimes, at 23*45 francs 
per £. sterling. (1 franc = 100 centimes.) 

2. Convert 4750 milrees, 200 rees into English money, at 64 Jd. a 
milree. 

3. Convert £246. 15«. Od. into piastres and rials, exchange being at 
47id. a piastre. (1 piastre = 8 rials.) 

4. A mercliant at Lisbon draws a bill of 2000 milrecrs ui>on London. 
What sterling money will the latter have to pay, exchange being 1 milreo 
=:68d.? 

5. If London exchanges with Holland at a gain of 61 per cent, 

when the course of exchange is at 35s. Od. per £. sterling ; what is the 
par of exchange ? * 

6. A bill bought in London at 25*0 francs per £. sterling, is sold in 
Lisbon at 172 rees per franc ; what is the exchange between Ix>ndon 
and Lisbon? 

7. A merchant in London is indebted to one at St Petersburg 15,000 
rubles: the exchange between St Petersburg and England is 50d. per 
ruble, between St Petersburg and Amsterdam 0\(L per ruble, and be- 
tween Amsterdam and London 36f. 3d. per £. sterling: which will be the 
moat advantageons way for the London merchant to be dnwn upon? 
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8. What sum in Englbh money must be given for 500 francs, when 
25*6 francs is exchanged for £1 ? What is the arbitrated price between 
London and Paris, when 3 francs =480 rees, 400 rees=3As. Flemish, and 
35#. Flemish = £1 ? 

9. A person in London owes another in St Petersburg a debt of 460 
rubles, which must bo remitted through Paris. He pays the requisite 
sum to his broker, at a time when the exchange between London and 
Pans is 23 francs for £1, and between Paris and St Petemburg 2 francs 
for one ruble. The remittance is delayed until the rates of exchange arc 
24 francs for £1, and 3 francs for 2 rubles. What does the broker gain 
or lose by the transaction I 

10. A trader in London owes a debt of 508 pistoles to one in Cadiz : 
is it more advantageous to him to remit dkcctly to Cadiz, or circuitously 
through France? the exchanges being £l=-25*4 fiuncs, 19 francs = 1 
Spanish pistole, 4 Spanish pistoles ~ £3. 


SQUARE HOOT. 

180. The Square of a given number is the product of that number 
multiplied by itself. Thus 36 is the square of 6. 

The square of a number is frequently denoted by placing the figure 2 
above the number, a little to the right. Thus 6' denotes the square of 6, 
so that 6’ = 36. 

181. The Square Root of a given number is a number, which, when 
multiplied by itself, will produce the given number. 

The square root of a number is sometimes denoted by placing the 
sign before the number, or by placing the fraction } above the number, 
a little to the right. Thus ,^36 or (36)^ denotes the square root of 36 ; 
80 that ,^/36or (36)* = 6. 

« 

182. Tlie number of figures in the integral part of the Square Root 
of any whole number may readily be known from the following con- 
siderations : 

The square root of 1 is 1 
100 is 10 
10000 is 100 
1000000 is 1000 
is 5rc. 
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Hence it follows that tlie square root of any number between 1 and 100 
must lie between 1 and 10, that is, will bare one figure in its integral 
part ; of any number between 100 and lOOCKl, must lie between 10 and 
100, tbat is, will have two figures in its integral part ; of any number be- 
tween 10000 and 1000000, must lie between 100 and 1000, that is, must 
have three figures in its integral part ; and so on. Wherefore, if a point 
be placed over the units* place of the number, and thence over every 
second figiiio to the left of that place, the points will shew the number of 
figures in the integral part of the root. Thus the square root of 00 con- 
sists, so far as it is integral, of one figure ; that of 100 of /leo figures; that 
of 170432 of Mree figures ; that of 1704321 of Jour liguivs ; and so on. 

380. The following Rule may be laid down for extracting the square 
root of a whole number. 

Rule. “ Place a point or dot over the units* place of the given num- 
ber, and thence over every second figure to the left of that place, thus 
dividing the whole number into several periods. 'I'lie number of points 
will shew the number of figures in the required root (Art. 182). 

Find the greatest iiuml>cr whose square is contained in the first period 
at the left; this is the first figure in the root, which place in the fonu of 
a quotient to tlic right of the given number. Subtract its square from 
the first period, and to the remainder bring down the second period. 
Divide the number thus formed, omitting the last figure, by twdee the 
part of the root already obtained, and imnex the result to the root and 
also to the divisor. Then multiply the divisor, as it now' stands, by the 
part of the root List obtained, and subtract the product from the number 
formed, as above mentioned, by the fii-st reniainder and second period. 
If there be more periods to be brought down, the operation must bo 
repeated.'* 

Ex. 1. Find the square root of 1309. 

* 1309 (37 

9 

67 rioo 

i_409 

After pointing, according to the Rule, we take the first period, or 13, 
and find the greatest number whose square is contained in it. Since the 
square of 3 is 9, and* that of 4 is 10, it is clear that 3 is the greatest 
number whose square is contained in 13 ; therefore place 3 in the form 
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of a quotient to the right of the given number. Square this number, 
and put down the square under the 13 ; subtract it from the 13, and to 
the remainder 4 affix the next period 69, thus forming the number 469. 
Take 2 x 3, or 6, for a divisor ; divide the 469, omitting the last figure, 
that is, divide the 46 by the 6, and we obtain 7. Annex the 7 to the 
3 before obtained and to the divisor 6; then multiplying the 67 by 
the 7 we obtain 469, which being subtracted from the 469 before formed, 
leaves no remainder ; therefore 37 is the square root of 1369. 

Reason for the above process* 

Since (37)*= 1369, and therefore 37 is the square root of 1369; we 
have to investigate the proper Rule by which the 37, or 30 + 7, may be 
obtained from the 1369. 

Now 1369 = 900 + 469=: 900 + 49 + 420 
= (30)* + r + 2x30x7 
= (30)* + 2 x 30 x 7 + 7* 

where we see that the 1369 is separated Into parts in which the 30 and 
the 7, together constituting the square root, or 37, are made distinctly 
appaarent. Treating then the number 1369 in the following form, viz. 
(30)*+2x30x7 + 7* 

we observe that the square root of the first part or of (30)*, is 30 ; which 
is one part of the n>quired root. Subtract the square of the 30 from the 
whole quantity (30)* + 2 x 30 x 7 + 7*, and we have 2 x 30 x 7 + 7* remaining. 
Multiply the 30 before obtained by 2, and we sec that the product is con- 
tained 7 times in the first part of the remainder, or in 2 x 30 x 7 ; and 
adding the 7 to the 2 x 30, thus making 2 x 30 + 7 or 67, this latter 
quantity is contained 7 times exactly in the remainder 2 x 30 x 7 + 7 or 
469 ; so that by this division we shall gain the 7, the remaining part of 
the root. If we had found that the 2 x 30 + 7 or 67, when multiplied by 
the 7, had produced a larger number than tlte 469, the 7 would have 
been too large, and we should have had to try a smaller number, as 6, in 
its place. 

The process will be shewn as follows ; 

(30)* + 2 x 30 x 7 + r (30 + 7 
(ilO)* 


2x30+7 

2x30x7 + 7* 


2x30x7 + 7* 
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This operation is dearly equivalent to the following : 

900 + 420 + 49 (30 + 7 
900 


60 + 7 


420 + 49 
420 + 49 


This again is equivalent to the following : 

1369 (37 

JL- 

67 I 469 

I jw;9 

which is the mode of operation pointed out in the Rule. 

Note 1. The reasoning will be better understood when the Student 
has made some progress in Algebra. 

Note 2. The divisor obtained by doubling the part of the root already 
obtained, is often called a trial divisor, because the quotient first obtained 
from it by the Rule in (Art. 183), will sometimes be too large. It will Ins 
readily found, in the process, wdiether this is the case or not, for when, 
according to our Rule, we have annexed the quotient to the trial divisor, 
and multiplied the divisor as it then stands by that quotient, the result* 
ing number should not be greater than the number from which it ought 
to be subtracted. If it l)c, the quotient is too large, and the number 
next smaller should be tried in its place. 

Note 3. If at any point of the operation, the number to be divided 
by the trial divisor l>c less than it ; w'e then affix a cypher to the root, 
and also to the trial divisor, bring down the next period, and proceed 
according to the Rule. 

£z. 2. Find the square root of 746B41 64. 

746^164 ( 8642 
» 64 


{2x8::=16} 166 1068 

0f)6 

—T 


{2x86=172} 

1724 1 

7241 

6806 

{2 x 884=1728} 

17282 

J 34S64 


• 

1 34A64 


Therefore 8642 is the square root of 74684164. 
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Ex. 3. Find the square root of 71 69051 2360C26. 

7i690512350G25 (8467025 
64 


{2x8 = 16} 

164 

700 



656 

{2 x 84=108} 

1686 

11305 

10116 

{2 x 846 = 1602} 

16027 

118913 

118489 

J(2x 8467 = 16004) ) 

1003402 1 

4233506 

((2 x 84670=109340)/ 



330fWi04 


1003404S 

84070226 




84670225 


8467025 is the required square root. 

184. Again, since the square root of *01 is *1 

•0001 is -or 

•000001 is 001 
•00000001 is 0001 
&c. &c. 

it appears, that in extracting the square root of decimals, the decimal 
places must first of all be made even in number, by affixing a cypher to 
the right, if this lie necessary ; and then if points be placed over every 
second figure to the right, beginning ns before from the units* place of 
whole numbers, the number of such points will shew the number of 
decimal places in the root 

185. If there be no whole number, or integral part in the given num- 
ber, we must, in pointing, be^n with the second figure from that which 
would be the units* place, if there were a whole number, and mark 
successively over every second figure to the right. If there be a wliolo 
number as well as a decimal, it will be the safest method to begin at the 
units* place, and point over every second figure to the right and left of it. 
The number of points over the whole numbers and decimals will shew 
respectively the numbers of figures in the integral and decimal parts of 
the root. Thus if the given number were 61 15 '23, place the first point 
over the 5^ and mark from it to the right and left, thus 611.^23. If the 
given number were 58*432, first make the decimal places eveu in number 
thus;, 58 4320, and then point thus 68*4320* 
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180. With the above explanation (Arts. 182 and 184) on the subject 
of pointing, the rule for extracting the square root of a dcciinn), or of a 
number consisting partly of a whole number and partly of a decimal, 
will be the same as that before given (Art. 18«3) for iinding the square 
root of a whole number. As the decimal notation is only an extension or 
continuance of the ordinaiy integral notation, and quite in agreement 
with it, the reason before given for tlie process, will in fact apply also 
here. 


187. To extract the square root of a vulgar fraction, if the numerator 
and denominator of the fraction be perfect squares, we may find the 
square root of each separately, and the answer will thus be obtained os a 
vulgar fraction ; if not, wc can first reduce the fraction to a decimal, or 
to a whole number and decimal, and then find the root of the resulting 
number. The answer will thus he obtained cither as a decimal, or as a 
whole number and decimal, according to the case. Also a mixed numl)er 
may be reduced to an improper fraction, and its root extracted in the 
same way. 

Ex. 4. Extract the square root of *4 to four places of decimals. 


•40060606 (-6324 
30 


123 400 

309 

*T 


1262 


3100 

2624 


12644 ! 67600 


} 60676 


7024 


Ex. 6. Extract the ^uare root of 0006 to fuiir places of decimals. 

•OOOfJOOOd (-0244 

4 

44 [2^ 

li.76 

484 i 2400 
« i llf36 

464 
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Ex. 6* Extract the square root of *0365 to fiire places of decimals. 
O^OOOOOO (‘19104 
1 

29 

I 20 1 

881 I 400 
881 


38204 190000 

16281 6 
37184 

Ex. 7. Extract the square root of 63111*8116. 

63ili*8il6 (230*46 


43 131 

129 

4004 21181 
J8416 

46080 I 270616 
I 276616 

Ex. 8. Find the square root of 

629 (23 
4 _ 

43 129 

129 


2401 (49 
16 _ 

89 I 801 
! 801 


therefore square root required 
Ex. 9. Find the square root of 

This may bo done by first reducing 6 to a decimal, and then by e: 
tracting the square root of Uie decimal, thus f =^'714286... 

•714^ (*845... 

64 

164 fni 
666 

1685 T 8686 
8425 
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OT 




100 


35 000000 (6*916 
25 

lOlK) 

081 


1181 


11826 


therefore 


1900 

il 81 _ 

j 71000 

I 70056 
944 


5*016 

7 ' 


* 845 ... 


Kx. LXVIll. 

1. Find the square roots of 

(1) 280; 576 ; 1444; 4096. (2) 6561 ; 21025 ; 173056. 

(3) 08506; 37240; 11664. (4) 098001 ; 078121 ; 824404. 

(5) 295(K;624; 14356521 ; 5345344. 

(6) 236144680 ; 28242053(^81 ; 282475240. 

(7) 295060240000; 4160580062500. 

2. Find the square roots of 

(1) 167-9616; 28-8369 ; 57648 01. (2) *3486784401 ; 3915380320. 
(3) *042849; -00139876; *00203401. (4) 5774400 ; 6*774409. 

(6) 120888-68379025 ; 240398-012416. 

3. Extract the square roots of 

(1) 16; 1-6; *16; 016. (2) 2.35*6 ; *1 ; t)! , 5 ; 

(3) -0004; -00081^370-864. (4) 20J; hWj; J; jSjtgf. 

(6) i: 2J; (0) i,»A; 23i ; 

to four places of decimals in each case where the root does 
not terminate. 

4. Extract the square root of *0019140625 and reduce the result to 
ihe corresponding equivalent fraction in its lowest terms. 

5. Find the side of*a square field equal in area to a rectangular field 
too yards wide and 2800 yards long. 


18 
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6. A square field contains lac.^ 22 po., 7||^yds. ; find the length 
of its side. 

7. A rectangular field measures 225 yards in length, and 120 yards 
in breadth ; what will be the length of a diagonal path across it 1 

8. Find the length of the side of a square enclosure, the paying of 
which cost X27. Is. 6d. at Qd, per sq. yard. 

0. The hypothenuse of a right-angled triangle is 61 yards, and the 
perpendicular is 24 yards, find the base. 

10. A ladder, whose length is 91 feet, reaches from the extremity of 
a path 86 feet wide, to a point in a building on the other side, which is 
within 9 inches of the top of it ; find the height of the building. 

11. Extract the square root of *0060722884, and find within an inch 
the length of a side of a square field the area of which is 2 acres. 

12. Two persons start from a ceiiain point at the same time, the one 
goes due east at the rate of 12 miles an hour, and the other due north at 
the rate of 9 miles on hour ; how fiur are they distant from each other at 
the end of six hours 1 

13. A ladder 36 feet long will reach to a window 28 feet from the 
ground, on one side of a street ; and if the foot of the ladder bo retained 
in the same position, M’ill roach to a window 26 feet high on the other 
side. Find the breadth of the street. 

14. A society collected among themselves for certain purposes a 
fund of i!46. 18«. 9d. : each person paid os many pence as there were 
members in the whole society. Find the number of members. 

16. The area of a circular lake is 295066 24 square yards, how many 
yards are contained in the side of a square of equal superficies? 


CUBE BOOT. 

188. The Cube of a given number is thq product which arises from 
multiplying that number by itself, and then multiplying the result again 
by the same number. Thus 6x6x6 or 21 6is the cube of 6. 

The cube of a number b frequently denoted by placing the figure 3 
above the number, a little to the right. Thus 6* denotes the cube of 6, 
so that 6^=6 X 6 X 6 or 216. 

189. The Cvnm Root of a given number is a number, which, when 
multiplied into itself, and the result agra mulUflied by it, will produce 
the given number. Thus 6 is the cube root of 216 ; for 6 x 6 x 6 iss216w 
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_The cube root of * number is sometimes denoted by piscing the sign 
^ before the number^ or placing the fraction J above the number, a 
little to the right. Thus <^216 or (216)* denotes the cube root of 21G; 
so that H/^O or (216)^ = a 

190. The number of figures in the integral part of the cube root of 
any whole number may readily bo known from the following con- 
siderations : 

The cube root of 1 is 1 
1000 is 10 
1000000 is 100 
1000000000 is 1000 
&c. is &c. 

Hence it follows that the cube root of any number between 1 and 
1000 must lie between 1 and 10, that is, will have one figure in its in- 
tegral part ; of any number between 1000 and lOOlKXK), must lie l>etwecn 
10 and 100, that is, will have two figuiTs in its integral part; of any 
number between 1000000 and 1000000000, must lie between 100 and 
1000, that is, must have three figures in its integral part ; and so on. 
Wherefore, if a point l>c placed over the units* place of the numlxT, and 
thence over every third figure to the left of that place, the points wdll 
shew the numlwr of figures in tlie integral part of the root. Thus the 
cube root of 077 consists, so far as it is integral, of one figure ; that of 
lOBDOO of two figures ; that of l<)4U>i)0U9 of three figures ; and so on. 

191. The following Rule may be laid down for extracting the Cube 
Root of a whole number. 

Rule. " Place a point or dot over the units* place of the given num- 
ber, and thence over every third figure to the left of that place, thus 
dividing the whole number into several periods. The numlier of points 
will shew the number of figures in the required root. (Art. 190.) 

Find the greatest numlier whose cube is contained in the first period 
at the left ; this is the first figure in the root, which place in the form of 
a quotient to the right of the given numlicr. 

Subtract its cube from the first period, and to the remainder bring 
down the second period. 

Divide the number thus formed, omitting the last two figures, by 9 
times the square of th^part of the root already obtained, and annex the 
result to the root. 


18—2 
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Now calculate the value of 3 times the square of the first figure in the 
root (which of course has the value of so many tens) + 3 times the product 
of the two figures in the root + the square of the last figure in the 
root. Multiply the value thus found by the second figure in the root; 
and subtract the result from the number formed, as above mentioned, by 
the first remainer and the second period. If there be more periods to bo 
brought down the operation must be repeated." 

£x. 1. Find the cube root of 15625. 

15625 (25 

3x2* =^12 rT625 
3x(20)*=3x400==1200 
3 x 20 x 5 = 300 
5*= 25 

152^ 

Multiply by ^ 

7625 7625 

After pointing according to the Rule we take the first period, or 15, and 
find the greatest number whose cube is contained in it. Since the cube of 
2 is 8, and that of 3 is 27, it is clear tliat 2 is tlie greatest number whose 
cube is contained in 15 ; therefore place 2 in the form of a quotient to the 
right of the given number. 

Cube 2, and put down its cube, viz. 8, under the 15 ; subtract it from 
the 15, and to the remainder 7 affix the next period 625, thus forming 
the number 7625. Take 3 x 2*, or 12, for a divisor ; divide 76 by 12, 12 
is contained 6 times in 76 ; but when the other terms of the divisor are 
brought down, 6 would be found too great, therefore take 5. Annex 
the 5 to the 2 before obtained ; and calculate the value of 3 x (20)* -f 3 
x 20x5 + 5*, which is 1525; multiplying 1525 by 5 wo obtain 7625, 
which being subtracted from 7625 before formed leaves no remainder, 
therefore 25 is the cube root required. 

Jieason fir the ahom procese, 

" Since (25)*= 15625, and therefore 25 b the cube root of 15625 ; we 
have to investigate the proper Rule by which the 25, or 20 + 5, may be 
obtained from 15625. 

Now 15625 = 8000 + 7500 + 125 

=8000 + 6000 + 1500+125' 

= (20)»+3 X (20)* X 5 +3 X 20 X 5*+5», 
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where we see that the 15625 is separated inte parts Sn which the 20 and 
the 6, together constituting the cul>o root, or 25, are made distinctly ap* 
parent* Treating then the number 15G25 in the following form^ viz. 
(20)s 4- 3 X (20)* X 5 + 3 X 20 X 5* + 5*, 

we observe that the cube root of the first part or of (20)* is 20 ; which is 
one part of the required root. Subtract the cube of the 20 from the whole 
quantity, and we have 3 x (20)* x 5 + 3 x 20 x 5* + 6* remaining. Multi* 
ply the square of Ihe 20 before obtained by 3, and we see that the pro- 
duct is contained 5 times in the first part of the remainder, or in 
3 X (20)* X 6; and adding 3 times the product of the two terms of the root 
4* the square of the last term of the root, thus making 3 x (20)* 4- 3 
X 20 X 5 4- 5*, we see that this latter quantity is contained 5 times exactly 
in the remainder 3 x (20)* x 5 + 3 x 20 x 5* 4- 5*, so that by tills division we 
shall obtain the 5, the remaining part of the root 
The process will be shewn os follows : 

(20)>4-3 X {20)» X 6 + 3 X (20) X 5* + 6* (20+5 

( 20 )» 

divisor =3 x (20)*, 3 x (20)* x 5 + 3 x 20 x 5* + 5* 

. , 3> 

*•* {3x (20)*+3 X 20x5 + 5*!x5=: 3 x (20)* x 5 4 3 x 20x 5* + 5* 

This operation is clearly equivalent to the following : 

8000 + C000 + 3600 + 125 (20 + 5 
flOOO 

3x(20)»=1200,and f«88 = 5 | 6000+ 1600+125 

(1200 + 300 + 25) X 5= j 6000+15 00 + 125 

This again is equivalent to the following : 

15625 (25 

• ^ 

3x2* = 3x4-12,and ig = 5 [ 7625 
3 X (20)*= 1200 
+ 3x20x6= 300 
+ 5*= 25 

1525 

76!^ ^ I 7625 

which is the mode of operation pointed out in the Rule* 
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^ole 1. The reasoning will be better understood when the student 
has made some progress in Algebra. 

Note 2. The divisor which is obtained according to the Rule given 
In (Art. 191) is sometimes called a trial divisor, because the number from 
the division may be too large, as was the case in the above Example, in 
which case we must try a smaller number. We shall readily ascertain 
whether the number obtained from the division is too large or not, 
because if it be too large, the quantity which we ought to subtract from 
the number formed by a remainder and a period will turn out in that 
case to be larger than that number, which of course it ought not to be, 
and so we must tiyr a smaller number. 

Note 3. If at any point of the operation, the number to be divided 
by the trial divisor be leas than it ; we affix a cypher to the root, two 
cyphers to the trial divisor, bring down the next period, and proceed 
according to the Rule. 


Ex. 2. Extract the cube root of 9.’>443003. 

95443993 (457 
4»=rr>4 


trial divisor = 3 x 4* = 48 


31443 


3 X (40)* -4800 
3x40x5= GOO 
5*= 25 

5425 

5 

27125~ 

trial divi8or=3 x (45)*= 0075 
Now 45 has the value of 450 ; 
3 X (450)* = 007500 
3 x 450 x 7 = 9450 
7*= 40 

010090 

7 

4318003 


314 ^ ^ 

® times, but 0 

will be found too large; 
try 5. 

27125 

4318093 

•43189 , 

'6075~ ' times, and we 

are led to conclude that 7 is 
the figure, because 7*= 343, 
and 3 is the final figui^ in 
the remainder. 

4318993 , 


Therefore 457 is the enbe root required. 
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Ex.a Find the cube root of 223648fi43. 

223641^43 (807 
(P=216 

trial divisor=3 X C ::108 7048 

trial divisor=3x (00)*= 10800 — "i " " ' 

4 IMtoO'ivJ 


i 

j 7048543 
Therefore C07 is tlie cube root required, 

192. Again^ since the cube root of *001 is *1, 

the cube root of ‘OOOOOl is *01, 

the cul)c root of *000000001 is *001, 

&c. is &c« 

it appears, that in extracting the cube root of decimals, the decimal 
places must first of all be made three, or some multiple of three in 
number, by affixing cyphers to the right, if this Ihj necessary ; and then 
if points be placed over every third figure to the right, In^ginning os 
l>cforc from the units* place of whole numfjers, the numlier of such points 
will shew the number of decimal places in the cube root. 

103. If there be no whole numlier or integral part in the given num- 
ber, w'e must in pointing begin with the third figure from that which 

w'ould be the units' place, if there were a whole nuinl)cr, and mark 
successively every third figure to the right. If there be a whole number 
as well as a decimal, it will be the safest method to bc*gin at the units' 
place, and point over every third figure to the right and left of it : the 
number of points over the whole numbers and decinmls will shew 
respectively the numbers of figures in the integral and decimal parts 
of the root Thus if the given number were ^5623*4531 34, place the 
first point over the 3, and mark from it to the right and left, thus 
^23*4531 34« If the given number were 5*23, make the number of 
decimal places equal to 3, by affixing a cypher thus, £*230 ; place the 
first point over the 5,iand the second over the 0 : if the root to more 
dedmnla than one is required, more cyphers must be affixed. 


3 X (GOO)* = 1080000 
3 x 000 x 7= 12000 
7*= 49 

1092649 

7 

7048543 


70 is not divisible by 108 ; 

bring down tlie next period 
and affix 0 to tho n>ot; 
l!iJo8 goes 7 times, and 7 
seems likcdy to be tho figure 
required ; since 7*- 343, and 
3 is the final figure in tho 
remainder. 
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104. With the above explanation (Arts. 190^ 192) on the subject of 
pointing, the rule for extracting the cube root of a decimal, or of a 
number consisting partly of a whole number and partly of a decimal, 
will be the same as that before given (Art. 101) for finding the cube 
root of a whole number. As the decimal notation is only an extension 
or continuance of the ordinary integral notation, and quite in agreement 
with it, the reason before given for the process, will in fact apply also 
here. 


105. To extract the cube root of a vulgar fraction, if the numerator 
and denominator of the fraction be perfect cubes we may find the cube 
root of each separately ; and the answer will thus be obtained as a vulgar 
fraction ; if not, we can first reduce the fraction to a decimal, or to a 
whole number and decimal, and then find the root of the resulting 
number. The answer will thus be obtained either as a decimal, or as a 
whole number and decimal, according to the case. Also a mixed number 
may be reduced to an improper fraction, and its root extracted in the 
same way. 


Ex. 4. Find the cube root of 40220* r>44. 


3x3* = 27 

3 X (30)* =2700 
3x30x6= 540 • 

C*= 36 
3276 
0 

10066 

3 X (36)* = 3888 
3 X (360)*= 300000 
3 X 360 X 4 = 4320 

4*=_ 16 
303136 

4 

1572544 


402215*544 (36-4 
3* = 27 

I 21220' 


! 1572544 « 


1572544 


Therefore 38’4 is the cube root required. 
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Ex. 5. Find the cube root of ‘000007 to three places of decimala. 

•006007006 ( 019 

1 

r<j6oo 

.lx (10)*= 300 
3x10x9= 270 
9’= W 
651 
0 

6859 6a59 

141 

Ex. 6. Find the cube root of { to three places of decimals. 

•55.5555555 ( 822 
n*=r512 

3x8* = 192 

,3x(80)» = 19200 
3 X 80 X 2 = 480 

2’ = 4 

19684 

2 

39368 .30368 

3 X (82)*^ 20172 4107555 

3 X (820)* -^201 7200 
3 X 820 X 2 4920 

2’ = 4 

2022124 

4044248 I 4044*248 

143307 

106. Higher roots than the square and cube can sometimes bo 
extracted by means of the Rules for square and cube root ; thus the 4th 
root is found by taking the square root of the square root ; the 6th root 
by taking the square root of the cube root^ and so on. 
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Ex. Lm. 

1. Find the cube roots of 

(1) 1728 ; 3375; 29791. (2) 54872; 110592 ; 300763. 

(3) 681472; 804357; 941192. (4) 2406104 ; 69426531 ; 8365427 

(5) 251239591; 28372625 ; 48228544 

(6) 17173512; 259694072 ; 926859375. 

(7) 27054036008; 219365327791. 

2. Find the cube roots of 


•389017 ; 32*461759 ; 95443*993; -000912673; 
•001900624; *000024389. 

3. Find the cube roots of 


(1) 3, -3, -03. 

(3) 405^^8^; 7i; 300415. 


(2) 44*6 

^ ^ 27 ' 686 ' 


(4) -0001; 


1257*728 
16384 ' 


to three places of decimals, in those cases where the root does not 
terminate. 


4. Find the cube root of 233*744806, and also the cube root of the 
last-mentioned number multiplied by *008. 

5. The cost of a cubic mass of metal is XI 0481. 1». 4d. at 10s. 5d. 
a cubic inch. What are the dimensions of the mass ? 


6. A cubical block of stone contains 50653 solid feet, what is the 
area of its side? 


7. A cube contains 56 solid feet, 568 solid inches ; find its edge. 

8. Find the cost of carpeting a cubical room, whose content is 
21717*639 solid feet, with carpet 21 inches broad, at 3«. 6d. a yard. 

0. A cubical box contains 941192 solid inches : find the cost of 
piunting its outside surfiice at 6d. a square fc3>t. 

10. If tlie solid content of a cube be 37 ft 64 in., shew that its 
surface will be 66 ft 96 in. 

11. The edge of a cubical vessel is 2 feet long: what is the length 
of the edge of another cubical vessel containing 3 times as much t 

12. Find the 4th loot of 43046721; and Um 6th root of •000000004006. 
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S» LXX. 

Miscellaneous Questions and Examples on preceding Arts* 

I. 

1. Explain how compound subtraction would be facilitated by the 
introduction of a decimal coinage. Subtract 6 florins, 3 cents, 5 mils 
from 9 florins, 6 cents, and shew that 8 times the difference equals £3. 

2. What is the whole value of yds. of cloth at 18^. Crf. a yard, 
102 lbs. of tea at 6s. 4d, a lb., and 5 qrs. 3 bush, of corn at BGs, a quarter ? 
Divide the sum among 4 people in the proportions 1, 2, 3, 4. 

3. Assuming only the definition of a vulgar fraction, prove that the 
numerator and denominator of any vulgar fraction inoy bo multiplied or 
divided by the same integer without altering its value. 

(o) Wliat fraction of a sovereign is 4Jj[ + ® 

penny 1 

(^) Rnd the value of J x »-» of fj +(2J + x 

4. The profits of a tradesman average £28. 3s. 2d. per week ; out of 
which he pa^'s 6 persons at the rate of 1 guinea, and 3 others at the rate 
of 17s, Gd. per week resiK-'c lively ; his yearly outgoings for rent, &c. 
amount to £361. lU. KW. Find his net annual income. 

6. If 10 men or 15 boys can reap 20 acres of com in C days working 
14 hours a day, how many boys must be employed to assist 3 men to reap 
6 acres in 1} days of 8 hours a day ? 

C. What is the height of a closet 8J ft. by 6jj ft. which will exactly 
contain 12 boxes 4^ ft. long, 3J ft. wide, 2^ ft. deep ? 

7. Two lines are 41*00328 and *0458 of an inch long respectively. 
How many lines as long as the latter can be cut off from tho former ? 
What will be the length qf the remaining line ? 

8. Explain the method of extracting the cube root of a number. 
Find the area of the surface of a cube which contains 733026753859 cubic 
inches. 

9. Shares in a certain Railway pay £3. 5s. dividend per annum. 
How much must I give for them to get 5 per cent, for my money 1 

A person having bought 20 shares at this price sells them when they 
have risen £7 each, add buys 3} per cent, stock at 90. Find the change 
in bis income. 
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10. What sum of money will amount to £845 in 2 years at 4 per 
cent, compound interest^ and what will it amount to in 2 more years 1 

11. A merchant sells 72 quarters of com at a profit of 8 per cent, 
and 37 quarters at a profit of 12 per cent. ; if he had sold the whole at a 
uniform profit of 10 per cent, he would have received £2. 14s. 3d, more 
than he actually did ; what was the price he paid for the com ? 

12. The gross receipts of a railway company in a certain year are 
apportioned as follows ; 41 per cent, to pay the working expences^ 56 per 
cent, to give the shareholders a dividend at the rate of 3J per cent, on 
their shares ; and the remainder, £15000, is reserved ; find the paid-up 
capital of the company. 

II. 

1. Express in figures one billion, three hundred thousand millions, 
five hundred and seven thousands, three hundred and sixty four ; and in 
writing 23004597021.3478. 

2. When the pound sterling was worth 24 francs, 75 centimes, a 
traveller at Dover received 15*. for a Napoleon (20 francs). Of how much 
was he cheated ? 


3. Shew how by first principles to calculate values by Practice. 
Find by Practice the value of 750 articles at £5. 8s. 4d. each ; and the 
price of 3 cwt. 2 qra. 18.J lbs. at £3. 7s. 6d. per cw^t. 

4. Explain the difference between a Vulgar and a Decimal Fraction. 
Simplify 

(„) 

2-6 87 

(a) *0576 xl*97 + *142857-2f+ 0454804. 

If the latter result represent a square in yards, find the length of its 
side in inches. 


5. A and B can finbh a piece of work in 1.} days, A and C in 2 days, 
and B and Cm3 days. If 6«. be paid for the piece of work, what are a 
day’s wages of each Avorkinan ? 

6. A tax of £530 is to be raised from 3 towns, the numbers of 
inhabitants of which are respectively 2500, 3000, and 4200. How much 
should each town pay, and each person in itt 
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7 . If 15 men or 40 boys do a piece of work in 12 days, how many 
days would 10 men and 20 boys take to do a piece of work 7 times us 
great? 

8. Define Interest and Discount. Shew that the Interest and Dis- 
count on i:64. 10s. for 8 months at 4^ per cent, per annum, differ by 
Is. lid, nearly. 

0. The breadth of a room is 14 ft. ; the cost of papering the walls at 
Is. a square yard is X‘4 ; and that of carpeting the room at 45. Od. a 
square yard is £5. 12s. Determine the height and length of tlic room. 

10. Explain the following extract from the * Times ' of January 3, 
1857 : “Consols which left off last evening at 94 J to J opened at 94 to ^ , 
and remained without variation to the close of business.'* 

A person has 200 shares in the North IXwon Railway for which ho 
gives £100 per share. When they are paying £2 per cent, he sells them 
all at £40 per share, and invests the proceeds in the 3 per cent, consols at 
92. Find the alteration in his income. 

11. A fixed rent of £1 170 per annum is converted into a corn-rent of 
one half wheat at the average price of 40s. per quarter, and the other half 
barley at the average price of 30s. per quarter ; what will be the rent 
when w’heat has advanced to 5Gs. and hurley to 32s. per quarter ? 

12. If the estimated annual value of the property in a certain parish 
consist of the yearly rent paid to the landlord together with the rates, 
and the rates be calculated upon the rent after a reduction of 30 per 
cent ; find the rateable value of a tithe rent charge, the estimated annual 
value of which is £884 per anuuiu, when the rates amount to 35. in the 
pound. 

III. 

1. Shew from first principles how to divide one fraction by another. 

Prove that the fraction Is greater than f and less than 

Simplify 

2. Express 

(*) (i + JK + (i + |V* + (J + \)d, as the decimal of £1. 

(/S) 60 &ancB as the decimal of a guinea, £1 being equivalent to 
25 firanca. 


Sf + Iof 


9x5 111 
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9. A man oontracto to perfonn a piece of work in 60 daysy and 
immediately employs upon it 90 men ; at the end of 48 days the work is 
only half done; required the additional number of men necessary to 
fulfil the contract. 

4. The price of posting in Germany being florins per German 
mlie^ which ~ 4.^ English miles ; find the cost in English money of 
posting 381 English miles in Germany. 

£1 English s=25‘4 French francs; 3‘75 franca =106 kreutzers; 
60 kreutzers = 1 florin. 

6. A can do a piece of work in 12 hours, B in 4 hours, and C in 3 
hours. A, B and C all work together for half on hour, when A leaves 
ofl*. How long will it take 5 and C to finish the piece of work ? 

6. Explain the method of pointing in extracting the square root of a 
whole number, and also of a decimal. 

(o) The surface of a cube is 86*64 square feet, find the length of 
its edge. 

(/j) Given that the square of 10129 is 102696641, find the square 
of 101293 without going through the operation of squaring. 

(>) Given that tlic square root of 106626 is 326, find that of 
10682009. 

7. Define Present Worth. A person invests the Present Worth of 
£30192 (due 6 months hence at 4 per cent, per annum) in the 3 per cent. 
Consols at 92|. What will be his half yearly dividends after the 
deduction of an Income Tax of Is, 4d. in the £. ? 

8* If a cubic foot of marble weigh 2*716 times as much as a cubic 
foot of water, find the weight of a block of marble 9 ft. 6 in. long, 2 ft. 
3 in. broad, 2 ft. thick, supposing a cubic foot of water to weigh 1000 oz. 

9. A bankrupt has book-debts equal in amount to his liabilities, but 
on £6000 of them he can only recover 13s. ,4d. In the pound, and the 
expences of the bankruptcy are 6 per cent, on the book-debts ; if he pay 
13«. in the pound what is the amount of his liabilities ? 

10. A publisher w*ishes to net 14#. for each copy of a work ; what 
price should he put upon it so as to be able to allow the trade 30 per cent, 
discount? 

11. A man, buying goods, by means of fidse scales defrauds to tbo 
extant of 16 per cent, and 16 per cent, in selling; find his whole gain 
peroenh 
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12. Mliich would be the better investmenty 3 per cent stock at 87 
subject to an Income Tax of IGd. in the pound, or railway shares at X230 
eac^ yielding annually £7. 10«. dear of Income Tax 1 


IV. 

1. A stationer bought 40 reams of paper at 12s. Gd, a ream, and 
60 reams at 15s. 6d. a ream ; find the whole cost, and the average price 
per ream, and if the whole be sold at 15s a ream, find the profit. 

2. The following questions are to be worked decimally, and tlie 
answers given in the decimd coinage : — 

(a) A bankrupt 8 effects were worth £4265, and his estate paid 
three dividends of 2 6.5 c.; 16. Ic. 8iii.; and 2 6. $)m. in the pound 
respectively ; what was the whole loss sustained by his creditors 7 

(/)) If £2843. 7 6. 5 c. be due from London to Paris w'hen £1 is 
worth 25 francs, how much must l>e remitted when a guinea is worth 
27 francs! 

8. Three men, working 9 hours a day, take 16 days to pave a road 
815 yds. long and t30ft. broa^l; how many days will four men, two of 
whom work 8 hours, and two 10 hours a day, take to pave a road 
1575 yds. long, and 85 ft. 6 in. broad ? 

4. The areas of two cubes are respectively 5359*875 and 5*859375 
cubic feet ; find the di6ercnce of the lengths of their edges in inches. 

5. A person bought 4 Railway tickets to go 60 miles. Two were for 
the Ist Class, one for the 2nd, and the fourth a half hrst class ticket for 
a child. The cost of a second class ticket was jf of that of a hrst class, 
and the whole sum was £1. 11s. 8^. Find the price of each ticket, and 
the rate per mile for the let Class. 

6. When are four quantities stud to be in proportion? Shew by 
means ofyourdehnition that £191. 12s. 6d.: £81. 10s. :: 865 days t 60 days; 
and deduce the method of working the following question : 

If 3 workmen earn between them £191. 12s. 6d. in a year, in what 
time will they earn £31. 10s.? 

7. Hie Discount on a sum due one year hence at 5 per cent, per 
annum interest is £15. What is the sum ? 

a If 8 variegated filk scarfo, measuring each 8 cubits in breadth and 
8 in length cost 100 ntsbeas ; what will a like scarf 3| cubits Isng and 
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} a cubit wide cost in terms of drammas, panas^ cacmis, and cowry 
sbellsl 

1 nishca = 16 drammas, 1 dramma = 10 panas, 1 pana = 4cacinis> 

1 cacini ~ 20 cowry shells. 

0. A person invests a sum of money in 50 casks of sugar each con- 
taining 11 cwt. Oqrs. 2 lbs. at 17s. HJd. per cwt, what price must he sell 
them at after 6 months to realize the same interest as he might have had 
for his money at 4^ per cent.? 

10. It is agreed that the rent of a farm shall consist of a fixed sum 
together with the value of a certain number of bushels of wheat ; when 
wheat is 56s. a quarter the rent is £250, when wheat is 60s. a quarter 
the rent is £260, what will the rent be when wheat is 80s. a quarter ? 

11. A and B can do a piece of work in 10 days ; B and C in 15 days 
and A and C in 25 days ; they all work at it for 4 days ; A then leaves, 
and B and C go on for 5 days ; B then leaves ; In how ftiany days will 
C finish the work ? 

12. A ship's hold is 00 ft. long, 40 ft. broad, and 5 ft. deep, how 
many bales can be stowed in it each 8 ft. 6 in. long, 2 ft. 8 in. broad, and 
2 ft 6 in. deep, leaving a gangway of 4 ft. broad ? 

V. 

1. (a) The French metre being 30*37 in., how many yards are there 
in 3600 metros ? 

(;i) 3 versts being s 2 miles, in w'hat time will a man travel over 
2500 versts at the rate of 10 miles an hour ? 

2. State what fractions produce terminating decimals, and what 
produce recurring decimals. Explain the reason. 

Ileduce to decimals the vulgar fractions and add them ; 

and divide their sum by *00003741 to two decimal placea 

3. A ^tersmith purchases a large dish weighing 80 ox., and forms it 
into 2 dozen of dessert-spoons, and one dozen of table-spoons. If the 
latter weigh 28 ox., w'hat is the weight of each dessert-spoon, and what is 
its value at of a penny per grain? 

4. Add together } of f of £2. 5s., ^ of 3 guineas, *27 of £t. 18^. 6t/,, 
and 2*154 of £2. 15s., and reduce the result to thededmal of 25 guineas. 

5. How much may a person who has an annual income of £840. 5fl. 
qpend per day, in order to save £63. 9fl., 6c., 6}m. after paying an In* 
come Tax of 16d in tha A.| 
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6. Find the square root of — — , and the cube root of *03, 

7. If a piece of work can be finished in 4^ da^ns by 35 men, and if 
the men drop off by 7 at a time at the end of every 15 days, how long will 
it be before the work is finished ? 

8« Divide £1(>984 among A, B, C and D ; so that sliare : B'% share 
:: 6 : 5 ; B*n share ; C s share :: 2 : 3 ; and C*8 share : Z>’s share :: 4 : 3. 

9. Wliat is the cost of pai)er for the walls of a room ilO ft. long, 15 ft, 
broad, and 15 ft. high, the pa|)er being 1 Jyds. w'ide,and its price 4Ac/. |Hir 
yard? M'hat would Ixi the cost for a room twice as long, twice as broad, 
and twice as high, the paper twice os wide, and costing twice as much 
per yard as before ? 

10. If when 25 i>er cent, is lost in grinding wheat, a country has to 
import ten million quarters, but can maintain itsidf on its own prmlucc if 
only 5 per cent, be lost, find the quantity of wheat grown in the country. 

11. flow many flag-stones, each 5*7<5 ft. long and 4*15 ft. w'ide are 
required for paving a cloister which encloses a rectangular court 45*77 yds. 
long and 41*93 yds. >vide ; the cloister being 12*45 ft. wide? 

12. (a) A man wishing to invest XKKX) in the 3 per cent, consols 
inquires the price of the stock, and finds it to Ik- 83 per cent. ; he delays 
the investment however until the consols have risen to 87. IVhat effect 
has the delay on his income? 

(fi) The value of money increases from 4 to 5 per cent.; supymsing 
this to have a corresponding infiucnce on the funds, how much ouglit the 
3 per cent consols to sink ? 


VI. 

1. Explain our decimal system of arithmetic, and how it is tliat we 
are enabled with digits to express any number, however great. 

2. If 12 men or 18 begrg can do j of a piece of work in 8} hours, in 
what time will 11 men and 9 boys do the rest? 

3. If Napoleons can be bought in London at IGs. Od. each, and 6 
thalers 17J^ groschen can be obtained for each in Ik;rlin, where the sove- 
reign is worth G thalers 20 groschen, wliat sum would be gained upon 
each Napoleon by the operation ? (1 thaler =- 30 groschen.) 

4. The net rental of an estate, after deducting 7d. in the pound for 
Income tax, and 5 percent on the remainder for the expenses of collect* 
ing, is X059. 3#. 8d., find the gross rental 
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Define discount. If the discount on £226. 2«. Bd. due at the end 
of a year and a half be £12. 16#., what is the rate of interest ? 

6. A has stock in the 3 per cent, consols which produces him £300 
annum. He sells out one half at 92, and invests the proceeds in the 
South Devon Railway when a £50 share is worth £23. What dividend 
per cent, per annum ought the South Devon Railway to pay so that he 
may increase his income £60 per annum by the operation ? 

7. A grain of pure gold can be drawn out into a wire 660 feet long; 
find the cost of a wire of the same thickness which would extend round 
the earth, assuming the circumference of the earth to be 26,000 mileS; 
and the value of gold to be £4. 6s. per oz. troy. 

8. (a) If if = 1 J of if, and C = 2J of ii, find the ratio of A to C. 

(/S) Simplify I + (if “ if ^ ^ • 

(t) Divide lO-aaO liy 51-6 and lO&O'C by 61G and also by 00510, 
and prove each result by vulgar fractions. 

9. A shopkeeper buys J cwt. of tea at 4#. 2</. per lb., and mixes it 
with tea which cost him 2#. \\d. per lb. Ilow' much of the latter mu.^t 
he add to the former that he may sell the mixture at 8f/. per lb., and 
gain 20 per cent, on his outlay? 

10. 4 ft. 4 in. being the area of a map which is laid down on the 
scale of on inch to a mile, required the number of acres represented. 

11. (o) What must be the market value of the 3 per cent, consols 
in order that after deducting an Income Tax of 1#. 4</. in the pound, they 
may yield 4 per cent, interest? 

(/3) After paying an Income Tax of 10 per cent, a person has £1250 
a year, find his gross income. 

12. In an election of a mcmbi'r of parliament th of the constituency 
It^fused to rote, and of two candidates the onorwho is siijiported hy JJth 
of tlio whole constituency is returned by a majority of five, find the 
tiumber of votes for each. 

VII. 

1. Prove that 29 multiplied by 16 = 16 multiplied by 29. What if 
the difierence betw*een abstract and concrete numbers ? 

2. On the roof of Covent Garden Theatre th «re was a tank holding 
l8 tons of water. Supposing it cubical what would have been its dimen> 
slons ? One cubic foot of water weighs 1000 oz. 
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d. If it take ^ to read over tu’o pages of a book containing 90 lines 
in each page, with an average of 10 words in a line, how many pages of 
another book can be read in 20" w^hcn tlicrc are 90 lines in a page and 12 
words in a line ? 

4. Required the expense of painting the outside of a cubical box, 
whose edge is 3‘6 ft., at 1*3#. per sq. yd. 

9. The wages of 25 men amount to X‘70. 13#. 4d, in 1(1 days, bow 
many boys must w*ork 24 days to i*eceive X'i03. 10#., the daily wages of 
the latter being one half those of the former ? 

6. If a bookseller gain tli of the prime cost of a book by selling it 
at 5#. Gd., what would be his gain per cent, if he sold it at G#. Gd.7 

7. Brussels carpet is 2h ft. wide, and costs 5#. per yd.; Kidderminster 
carpet b 3 ft. w’idc, and costs 3#, 4^. per yd. ; drugget is 4 ft. wide, and 
costs 2#. Cd. per yd. These car|)etings will last 10 yrs., G yi-s., and 3 yrs. 
respectively ; which b tiie cheapest and which the dearest in wear in tho 
long run? 

8* (a) SImplifv V : - ! , and reduce to its lowest terms 
^ • i;«13i lj^ol2f^ 

.2}-5of IJ ^ 1\ 2 

2*/ ir 

(Jf) Find the value of ?. of 10#. GJd. + J of 12#. 10}d. + } of 
£2, 4#. 8jd; andof (fc'V, of 110 - of 1102)~0 1. 

0. (a) A person investing in the 4 per cents receives 5 per cent, fur 
hb money ; what b the price of stock ? 

(d) When the 3 per cents, are at 80, how much stock must be 
sold out to pay a bill of jCGOO. 3#. Od. due 9 months hence at 3 per cent* 
simple interest? 

10. A merchant has tbas worth 5#. and 3#. fld. per Ib. respectively, 
which he mixes in the proportion of 2lb.‘i. of the latter to 1 lb. of the 
former. How much will he gain or lose per cent, by seUlng the mixture 
at 4#. 6d. per lb. ? 

11. A and B set out from the same place in the tame direction, 
A travels uniformly 18 miles per day, and after 9 days turns and goes 
back as far as J8 has travelled during those 9 days ; he then turns again, 
and pursuing hb journey overtakes B at the end of 22| days after the 
time they first set out. Shew that B uniformly travelled 10 miles a day. 

19—2 
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12. A, B and C do f th of a piece of work together in 24 days, A does 
the same amount of work as B does in the same time, had either Aot B 
been absent, then the two others would have accomplished ^ th of the 
work in 28 days. In what time can each separately do the work ? 

VIII. 

1. What is meant hy reducing one quantity to the fraction of 
another ? 

(a) What fraction is Is. of 2s. 5d.? and 5^ of 4^? and ^ of 
4jd. of Us. 7.id. ? and of Is. 7Jd. of £5 ? 

(/?) If A be 2§ of Ji, and H be of C, and 2> be 7J of C, what 
fraction is A of ? 

( 7 ) If 2J of H -- 1 J of -I- J of A ), find two whole numbers which 
shall bear to each other the ratio of A to B, 

2. A pound of silver is coined into 00 shillings, of which f>2 only are 
issued. If lU half-crowns, and 15 sixpences are incited into bullion, and 
sent to the Mint to be recoined, what sum will be re-issued ? 

8. A person rows a distance of I.J miles down a stream in 20 minutes, 
but without the aid of the stream it would liave taken him half an hour; 
what is tlio rate of the stream per hour? and how long would it take liiin 
to return against it ? 

4. The shares in a speculation are £3. A person buys 77 shares 
when they are at 4 per cent, below par, and sells tlicm at 1 jkt cent, 
premium, w'hat is his gain ? 

ft. A and B engage to do a piece of work for .30#. A could do the 
work alone in 4 days, and B in 5 days ; with the help of a boy it is com- 
pleted in 2 days ; how should the money be divided ? 

G. A bill of £900 is due in such a time that £80 would in the same 
time amount to £83. What discount sliould be allowed for ready 
imyment ? ^ 

7 . If a clergyman commute his tithes, valued at £.500, for wheat, 
barley, and oats in equal portions, what quantity of each grain will he 
receive, supposing the averai*e price of wheat to be 6#. C//., barley 3#. Od., 
and of oats 2s. Od. a bushel ? 

In the above question what will be the value of his living when the 
price of each grain is advanced Is. per busliel ? 

8. A room 24 ft 7 in. long, 20 ft. 6 in. brood, 15 ft liigh, is to be 
papered ; Uicre is a door in it G ft 6 in. by 3 ft., and 3 windowai, each 
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1 1 ft 0 in. by 2 fi. 10 in. Required the cost of papering the room at 2#. 
per sq. yard. 

0. How many times dtx's *0000 of a shilling exceed ’OOOOOOn of a 
shilling? What number will represent IKJ'OlllA grains when 4*0015 
grains is the unit of weight? Determine the heaviest unit for which 
*0064 ounces will be represented by an integer. 

10. (a) Extract the square roots of 16*010004 ; (2) *027. 

(^) Extract the cube roots 512*7683il40(>4 ; (2) 42»;. 

(7) The edges of a rectangular chest wdiich contains 64 cubic ft., 
are in the proportion of 1^ 2, 4 ; find the actual length of its edges. 

11. A ship 40 miles from the shore springs a leak which admits 
tons of water in 12 minutes. 60 tons would suffice to sink her, but the 
ship’s pumps can throw out 12 tons of water in an hour. Find the average 
rate of sailing so that she may reach the shore just as she begins to sink. 

12. A in 2 days can do as much as C in *1 days, and B in 5 days ns 
much as C in 4 days ; what time would B require to finish a piece of work 
which A can do in 12 weeks? 

IX. 

1. M’rite down a rule for working examples— Ist, in Simple Fellow- 
sliip ; 2nd, in Compound Fellowship. 

(a) A ship worth XI IKK) being entirely lost, of which Jth l>e1onged 
to A, } th to B, and the rest to C; find the loss which each will sustain if 
she be insured for X’1080. 

(/9) A and B each invest a certain sum of money in a business. The 
sum which A invests is 5 of that which U invests. At the end of 7 months 
A withdraws } of his capital, and at the end of 0 months B withdraws J 
of liis. The profits at the end of th© year arc X’132. 12#.; how ought they 
to be divided ? 

2. A person buys 3 Ib^ of tea at 4#. 5r/. per Ih., and mixes them with 
5 lbs. of tea at 2#. Kkf. M’^hat will 2 Ihs. of his tea cost him ? 

3. A person contracts to make a railway IBO miles long in 15 months. 
He employs 120 men, but after 3 months finds that he lias only finished 
28 miles. How many men must he employ to finish it within the time 
required? 

4. A pound troy of English standard gold, IJths fine, is worth X46. 
12#. 6^., find the vodol of a coin weighing 7 dwts. 11 gra. in which the 
per centage of fine gold is 92*4. 
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5 . A cistern has 3 pipeB, A, B, and C i A and B can fill it In 3 and 4 
hours respectively; and C can empty it in 1 hour. If these pipes be 
opened in order at 3, 4, and 6 o'clock, when will the cistern be empty? 

6. How many parcels of 6 lbs. and 8 lbs. each can a grocer make out 
of a hogshead of sugar weighing 4 cwt. 3 qrs. 14 lbs., so as to have the 
same number of parcels of each sort ? 

7* (a) If the interest on £264 for 20 days be 10«. 9d. what is the 
rate per cent, per annum? 

(/9) In how' many years will i,*936. 13s. 4d. amount to £1 167 7tf. 41d 
at 4J per cent, per annum ? 

(7) ^Vhut must be the rate of interest in order that the discount 
on X387. 7«. 7id* payable at the end of 3 years may be i:41. 10s. IJd.? 

8. Of 138,018 persons, 30‘6G per cent, can read and w’rite; 58*89 per 
cent, can do neither ; and the rest can only read ; find the numbers in 
each class. 

9. If gold be beaten out so thin that an oz. avoird. will form a leaf of 
20 sq. yds., how many of these leaves will make an inch thick, the weight 
of a cubic f(K)t of gold being 10 cwt. 95 lbs. ? 

10. A person bought goods on the continent; the cost of freight and 
insurance was 15 per cent., and that of duty 10 ]>t*r cent. On the original 
outlay; ho w'os obliged to scdl them at a loss of 5 per cent.; but if he had 
made £3 more of them he would have gained 1 per cent, ^t'liat was the 
original outlay? 

11. (a) If GO guns firing five rounds in 8 minutes kill 350 men in 1} 
hours, how many guns firing 7 rounds in 9 minutes will kill 980 men in 
25 minutes at the lutmc rate ? 

(S) If the Incoiuo Tax he 7d. in the pound in the first half of the 
year, and 3}d. in tlto second, what is the not income of a gentleman 
whose gross annual receipts are £1542. lOs. 6d. ? 

12. The expense of constructing a railway is £2,000,000, of which 
Jth part w as borrowed on mortgage at 5 per cent, and the remaining jths 
was held in shares ; what must bo the average weekly receipts so as to 
pay the shareholders 6 per cent., the expenses of working the railroad 
being 45 per cent, of the gross receipts ? 

X. 

o 

1. Explain the terms Par of Exchange, Course of Exchange, Simple 
and Compound Arbitration. 
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The exchange between London and Paris is 25*5 francs per pound 
sterling; between Paris and Amsterdam is 117 francs for 55 florins; be* 
tween Amsterdam and Hamburgh is 11 florins for 13 marks; what is the 
excliauge between London and Hamburgh ? 

2. ( a) Find a sum of money wbieli shall bo the same fraction of 
£09. D«. (W. that 2 cwt. 2 qrs. 10 Ihs. is of 30 ewt. 1 qr. 

(/3) Reduce 12^ Ojf/. to the decimal of half>a-guiuea ; of £1; of 
£1000; of £ 000001. 

(7) Divide 1255 by 1-004; 1255 by 1004; 012550 by 1004000; 
and multiply 123 by 3*4343. 

3 (o) What sum must A bequeath to Ji so tluit B may receive 

£1000, nfU'r a legacy duty of 10 per cent, has been deducted ? 

(;i) In what time will £2500 double itself at 4 per cent, simple 
interest ? 

(7) Shew that the interest obtained by investing a sum of money 
in the 3 per CVnts. at 821 is to the interest obtained by investing the 
same sum in the 31 per Ceiit.s. at 931, os 34 is to 35. 

4. If the price of 1(K> bricks, of which the length, breadth, and thick- 
ness are Ifl, 8, and 10 in. respectively, be 5ir. 4^/., what will be the price of 
9700 bricks which are onc-fourth less in every dimension ? 

5. A contractor sends in a tender of £5(KK) for a certain work ; a 
second stmds in a tender of £4B.’>0, but 8ti}>u lutes to Vie paid £500 every 
three months; And tlie ditfereiice of the tcndei’s, supposing the work in 
both cases to be finished in two years, and money to be worth 4 per cent, 
simple interest 

8. A railway train travels 27 miles |a*r hour, including stoppages, 
and 30 miles per hour when it does not stop; in what distance will it lose 
20' by stopping? 

7. If 2 boys and 1 man do a piece of work in 4 houra, and 2 men and 
1 lioy can do the same in 3 hours ; find in what time a man, a boy, and 
a niiin and a boy together, respectively, can do the same. 

8. A field is 300 yds. long and 200 yds. broad; find the di.stancc from 
corner to corner. If a belt of trees 30 yd.s. wide be planted round it, find 
the area of the interior space. 

0. A boy can buy at a fruiterer's either 2 cocoa-nuts, or 12 dozen 
filberts. He buys the cocoa-nuts, ana then commences a series of ex- 
changes, obtaining 5 |)^tb for a cocoa-nut, 5 apples for 2 pears, 2 oranges 
for 3 apples, 21 hazel-nuts for an orange, 2 filberts for 5 hazel nuts; is 
he better or worse off than if he had bought the filVicrts at the fruiterer's? 
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10. A grocer buys 48 lbs. of coffee at lOd, a lb., and mixes it with 
12 lbs. of chicory which cost him Stt. 4d. ; what will be liis gain per cent, 
if he sell it at 13d. per lb. ? 

11. Capital originally invested so as to yield an annual income of 
£4500 at the rate of 4} per cent, is re-invested at 5 per cent., and then 
divided among 3 persons in shares which are as 4, 7 and 9. What is the 
yearly income of each ? 

12. Riding a journey of 27 miles into town, I meet the coach, which 
left town at the same moment that I started from home (7 o'clock), at the 
18th milestone from town. Supposing that it travels 10 miles an hour, 
determine the hour when we meet, and the time when (proceeding at the 
same rate as before) 1 shall reach London. 


XI. 

1 . What is meant by discounting a bill ? tVhat is meant by the 
** three days of grace*’ ? 

What does a Banker gain by discounting on July 1st a bill of £150 
dated May 22ud at 3 months at 4] per cent ? 

2. (a) A lb. of powder costs 3.?., and the charge for a gun is 2} 
drams, how many shots will (5^. 9d. worth of powder furnish ? 

(^) Wheat lieing 42«. a qr., calculate its price per hectolitre in 
French money, supposing a hectolitre = 22 gallons, and tlie exchange 
tobe£l -=25fr. 30 c. 

3. A cube contains 2*370 cubic yds. How many linear feet arc there 
in (1 ) an edge, (2) a diagonal ? and wliat is the area of one of its faces ? 

4. The cost of publishing 1000 copies of an English work in two 
volumes is 500 guineas. Wliat is the cost of publishing 1500 copies of a 
French translation of it in three volumes, each volume of the translation 
costing as much as a volume of the original ? 

5. Of two men, one works regularly 7 heurs each day in the week, 
the other does no work 2 days in the week, but endeavours to make up 
by working 3 hours per day for 2 days, and 12 hours per day for the 
otlier two ; how many days according to his rate of work does the former 
gain in a year! 

6. A, B and C having equal shares in a ship, sell respectively one- 
half, one-tliird, and one-quarter of their shares to /), who dies and leaves 
Ills share equally among them. If J? s and Cs '.nterest in the ship be 
then worth £7782. 1 «. 8d. what is the value of As share T 
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7. The difference between the interest of a certain sum for one year^ 
and the discount on the same sum due a year hence at 6 per cent, is £l ; 
find the sum. 

8. How many deal planks each 10 fl. lonjif, 11 in. wide, and 2} in. 
thick are required to plank a floor 20 fl. 2 in. wide, and **10 ft. lonf; ; and 
what is the cost of the timber at <i7 i>er load of 50 cubic fect^ and £l 
per load for sawing and carting ? 

9. The solid contents of a sphere being J of JfJ of n cube, the sido 
of which is the radius of tlie spliere, and a cubic foot of iron wcigliing 
450 lbs; find the diameter (in inches and tenths of an inch) of a 08 lb. 
cannon>baU. 

10. The distance from A to B is 12 miles, 2 miles of which is uphill, 
and 8 downhill ; find the difference between the times in which a {H^rson 
would ride from A to B and back again respectively supposing his pace 
uphill to be 4 miles, downhill 5 miles, and on level ground 10 miles 
per hour. 

11. At what time between 11 and 12 o’clock are the hour and 
minute-hands of a watch Ist together, 2nd at right angles, Ord directly 
opposite ? 

12. I have shares amounting to I th of a property worth £120. 14 v. Id., 
and after purchasing additional shares worth th of my own, I sell th 
of my whole interest in the property. IVhat share have I left, and wliat 
is it worth? Express both results in decimals. 

XII. 

1. What is the general object of a question in the Rule of Three? 
How does the IXrect Rule of Three differ from the Inverse ? How does 
Simple Proportion differ from Compound Proi>ortion ? 

(a) If a garrison of 600 men have provisions for 5 weeks, allowing 
each man 12 oz. per day,^ow many men can be maintained for 10 weeks 
by the same quantity, if each man is limited to 8 oz. a day 7 

(/9) If a certain number of workmen can do a piece of work in 
25 days, in what time will 1} of that number of men do a piece of work 
twice as great, supposing 2 of the first set can do as much work in an 
hour as 3 of the second set can do in 1 ^ hours, and that the second set 
work half as long a day as the first sett 

2. The amount df a certain sum with simple interest for 20 years is 
£395. 9#. and with simple interest for 10 years more is £461. 7t* 2d , find 
the sum, and the rate per cent per annum at which interest is reckoned. 
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S. Find the squares of 1039681 and 328776 ; and divide the greater 
result hy the Icss^ to the first significant figure in the decimal places. 

4. If one watch loses and another gains at the rate of 1 min. a day^ and 
they arc both set at noon on Monday, what time will be indicated by the 
latter, when the former points to 10 h. 49 min, p.m. on the following 
Saturday ? 

5. The area of one end of a cubical oistem is 12} ft, ; express its 
capacity in feet and inches- Supposing it provided with two spouts which 
w'ould fill it in 10 and 12 mluutes respectively, and with a tap which 
would empty it in 13 minutes ; what poilion of it will be filled by leaving 
all three open for 6 minutes? 

6. A merchant sells a certain quantity of corn at 46.v. a quarter ; the 
purchaser on selling again at a rise of 2«. a quarter realizes £15 by the 
transaction ; how' many quarters were sold ? 

7. If if possess \i\\ jiart of a ship, whose value is £6800, and H 1 of the 
remainder, what should the third partner C pay them for their joint shares 
to make a profit of 10 per cent, by his purchase ? 

8. A person buys 1000 qrs. of wheat at 34«. per quarter ; he keeps it 
7 months, during w'hich time it loses in quantity 21 per cent. ; if money 
be w'orth 5 per cent, and his incidental expcns<^8 Ikj £20, >vhnt does he 
gain or lose by selling the w'heat at a quarter ? 

9. A can mow 2} acres in 4j days, and H 2J acres in 31 days ; they 
mow together a field of 10 acres. How long will it take them to do it, 
and how many acres will each mow 7 

30. 1 kilogramme —10 hectogrammes ~ 100 decagrammes 5=1000 
grammes. Find the value of 67 kilogr. 8 decagr, 4 gram, of any article 
W'hich cost £17 6 fl. 7 c. per kilogramme. Express the result in the 
English coinage? 

11. The fii-st of six boys can copy 3 lines as soon as the second can 
copy 2 ; the second 6 as soon as the third 6; the third 7 as soon ns the 
fourth 8; the fourth 9 as soon os the fifth 10 ; and the fifth 15 as soon os 
the si.xth 14; how* many lines will the sixth copy whilst the first is 
copying 135 lines? 

12. A company is formed in w'hich the liability of each partner is 
limited to the amount of his shares. There are 500 shares of £10 each ; 
after 3 calls have been made of £11 on a share, it is found that the concern 
is a failure, and its affairs are w*ound up. At this period its assets amount 
to £10217. 0^. OJdL and its liabilities to £15763. 17s! Od. How much will 
the company be able to pay in the pound after all the remaining calls are 
paid up t 
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MISCELLANEOUS PAVERS. 


I. 


Shew hoW to ilivide 4 things of the same size and material among 3 chil- 
dren, A% lit and C\ by merely breaking one of the four, and so that A'» share shall 

i>CT + ^ + ;iofa whole one, /i*s share jr + of a whole one, and C*s share 

6 6 2 , o lu 20 

the remainder. 

2. A person employs 26 men, and 20 women, who work respectively 12 and 
10 hours a-day during five days of the week, and half time on the remaining 
day; each man receives Sd., and each woman 2(/. an hour. What is the whole 
expense of labour during a yearl (a year --62 weeks). 

3. If 144 men can di^ a trench 40 yds. long, 1 ft. bin. broad, and 48ft. deep, in 
3 days of 10 hours each; how long must another trenidi Oft. deep and 2 ft. 3 m. 
broad be, in order that 61 men may dig it in 15 days of 9 hours each ? 

4. Explain what is meant by compound interest. \Vhnt is the difference be- 
tween the simple and compound interest of jC 346. 6/f., fur 2 years, at 3*6 per cent.? 

6. The length of a rectangular held which contains 2 acres, 3 roods, 6 jiolcs, is 
161 yards, 9 in. ; find its bix-adth. 

I 6030*012 

6. Which is the greater \/2 or V3? Kim! the cuIm; root of - * ' . 

b663fi 


7. What is tiic uorth of 16 Ihs. of a mixture of tea which Contains 6^ parts of 
black worth 4s. 8</. per lb., and 4^ parts of green worth Gi. per lb., and 2| parts of 
orange pekoe worth 3i. bd. per lb. 7 

8. Kind the equated time of payment of £200 due 14 months hence, and of 
£900 due 19 roontlis hence ; and determine the prcsmit value of the whole sum 
(supposed to be due at the eqiAted time) allowing 3^ jicr cent, simple interest. 

9. Supposing the supply from California to liecome so great that tlie market 
price of gold decreases in the ratio of 7 : .6, what would 1m; the alisolute loss sus- 
tained by a fundholder upon every £100 which was paid off at par, if he had 
bought in before the depreciation took place, when the price of stock wai» at 89j^ 7 

10. A person buys tea at 6f. a lb. and also some at At. a lb. In what propor- 
tions must he mix them, so tliat selling his tea at 6#. 3d. a lb., be may gain 20 per 
cent on each lb. sold 7 

11. Find the cost of pd^ring a room 19 ft. B in. wide. TJ ft 4 in. long, and 13^ ft 
high, ° with paper 2J ft. wide, which costs lb. per piece of 12 yards; the windows, 
and parts npt re<|umng paper, making up a sixth of ibe whole surface. 



II. 

1. Explain the method of pointiog in extracting the square roots of whole 
numbers and decimals. Find y/(5'72l4096)f and also, as ikr aa three places 
decimals, V(572- 14096). 

2. What kinds of questions can be solved by means of the Rule of Threel 
Bistinguish between the Rule of Three Direct, Inverse, and Double. 

3* A bankrupt pays 7c. 5m. in the £, what ought a creditor to receive On 
a debt of £1920. 7/2. 5c.? 

4. A person, after paying from bis rental 7d. iq the £. for income-tax, and d.j 
per cent, on a mortgage of £4000, has £1568. 13s. 4d. remaining : what was his 
rental ? 

5. On the price of 25 vols., bought at 3s. a vol., the bidder is allowed 5 per 
cent.; on that of 12 others, at 5c. dd. a vol., 7^ per cent. ; 2^ per cent of the 
auction-duty is also paid by the purchaser: what will the books cost ? 

6. A person buys cwt. of tea at 5s. 4^d. per lb. and 4^ cwt. of tea at Ss. 
per lb., and mixes them; he sells 5 cwt. at 4s. 6d. per lb.: at what rate per lb- 
must he sell the remainder so as to gain 20 per cent, on his outlay ? 

7. If 2 cub. in. of iron weigh as much as 15 cub. in. of water, and a cub. ft. of 
water weigh 1000 oz.; find the weight of a cubic yard of iron. 

8. Three horses do the same work as 5 ponies, and 12 horses can just draw a 
certain load ; how many ponies would be necessary to draw half the load ? 

9. A after doing ^ ths of a piece of work in 30 days, calls to his assistance B, 
lind together they finish it in 6 days ; in what time would each do it separately ? 

10. What is the difference between Interest and Discount? 

A person purchased land at £60 and £56 per acre respectively ; the former he 
let at £2, and tlie latter at £2. 2s. per acre per annum : find the rate of interest he 
obtained in each case, and the advantage of the second purchase over the first. 

11. In a certain lake the tip of a bud of lotus was seen a span almve the sur- 
face of the water. Forced by the wind it gradually advanced, and was submeiged 
at a distance of two cubits. Compute the depth of the water. 

12. A, Bf and C are partners ; A receives profits, and B twice as much as C, 
find the capital of C, income being diminished £40 by a fall of ^ per cent, in 
tlie rale of profit. 

13. A man expends £1000 in the purchase of Great Nugget shares of £5 
when they are at 2 premium, and £500 in the purchase of Agua Frias of £2, when 
they are at | discount, he sells out again when the NqTgets fall to pa*** ^be 
Agua Frias rise to 3 pretniutn. WTiat does he gain or lose after paying the broker 
4 per cent, on all the money which passes through his hands? 
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III. 


1. Define a Vulgar Fraction. How many ktnda of Vulgar Fraeikma are there 1 
Shew that multiplying the numerator of a fraction by any number ii the same in 
effect as dividing the denominator by it. 

Simplify 

/2 5 7 n\ . /3 6\ 

12/ • U 8/' 


( 1 ) 

( 2 ) 




2. If 1 lb. Avoirdupois be equivalent to 7000 grains Troy, and 66 shillings 
weigh 1 Ih. Troy, find the value of 20 avoirdui>ois ounces of silver. 

3. A gentleman dying leaves property worth X23,100 among 3 sons and 4 
daughters, directing that the sons shall have alike ^ more than their eldest sister, 
who should have £.‘100 more than either of her younger sisters, they sharing alike. 
How much did each get *! 

4. Find at what rate simple interest a sum of money would amount in 2 years 
to the same as at 4 per cent, comiiound interest. 

5. (1) The edge of a cubical beam is 13 inches; what is the edge of one contain- 
ing 8 times as much f 

(2) Find the side of a square field containing 2ac. 121 yds. 

6. If 5 men and 7 txiys can reap a field of corn of 126 acres in 16 days, in how 
many days will 10 men and 3 boys reap a field of corn of 76 acies, each boy's 
work being of a nian\1 

7. A person invesits £902. lOi. in the 3 per cents, at 77, and when the funds 
have fallen 1 percent, he transfers his capital to the 4 per cents, at 06; find Uio 
alteration in his income. 

8. Which is the more profitable investment; the purchase of 3 jicr cent, con- 
sols at X!)6. or the purchase of shares in an insurance office at £227 per share, 
the annual dividend on a share Inring £7. 10s. ? 


9. If the wholesale dealer sell to a retailer at 10 per cent, profit, and the retailer 
sell to the consumer at 60 per cent, profit, what proportion of the price {>aid by the 
consumer is profit ? 

10. Find the area of a egurt-yard 9 yds. 2 ft. G in. in length, and 7 yds. 1 ft. 8 in. 
in breadth, by duodecimals, and explain your method of o|>eration. 

11. A wine*merchant pays £70 for a pipe of wine, and bottles it off into an 
equal number of quart, pint, and half-pint bottles. How many dozen of each has 
he, and at what must he sell it per dozen to gain 16 per cent, on his outlay T 

12. With a gallon of rum which cost 16i. a man mixes a quart of water, and 
then sells it for 16s. a gallon: with a gallon of gin at llx. he mixes 2^ pints of 
water and sells it at I2s. a gallon ; and with a gallon of brandy which cost 22s. 
he mixes 3 pints of wai^, and then sells it for 23s. a gallon ; how much does he 
gain per cent, supposing hun to sell twice as much rum as gin, and twice as mneh 
gin as brandy t 
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IV. 

!• Find the square root of *000961. and prove the rorrcctneea of the result 
obtained. Wiiat is the length in inches of the side of a cubical bo.£ which contains 
•000027 cubic yards? 

2. State the rules for multiplication and division of decimals. Divide 2*50692806 
by 92*41035 to four places of decimals, and shew by fractions that the result is 
correct, 

3. Define interest, simple and compound, present worth, and discount. 

(1) What sum of money lent at 5 per cent, simple interest for 3 years wilt 
amount to £8281 

(2) Find the present worth on £487. 5//. 2 c. 5m. due 175 days hence at 3*75 
per cent, per annum. 

4. A tenant holds a farm of 350 acres, subject to a tax of 3s. 6d. per acre and a 
corn-rent of lOOqrs. of wheat, barley, oats, and beans respectively. Find the 
amount of his rent when the average prices of wheat, barley, oats, and beans per 
quarter are 38s. 9d., 27s. 4d., 17s. 4d., and 33s. lOd. respectively. 

5. It i.s observed that 20 men, all of equal strength, build a wall 15ft. high, 
do ft. long, in 60 days, and 35 others, also of equal strength, build a wall 20 ft. high, 
and 40 ft. long, in 64 days ; what is the ratio of the strength of the men of the two 
classes 1 

6. What ought to be the value of £135 in the 4^ per cents., when the 3 per 
cents, are at 97ji ! 

7. Standard gold being coined at the rate of £3. 17s. lO^d. per or.., w hat is the 
least number of ounces that can be coined into an exact number of sovereigns'! 

8. A person transfers £5000 from the 3| per cenls. at 98 to the 3 per cents, at 
94; how much of the latter stock will he hold, and w hat will be the difference in 
his income ! 

9. Out of £4. 7i. 6d., one-third is paid to A, and one-seventh to B; after this 
•j~ths of the remainder is paid to A, and the rest to B : find tlie sums respectively 
received by A and il. 

10. A portion of a church-roof 63 ft. long, and 27 ft. broad, is to be rc-Ieaded. 
The old lead runs 81b. to the square foot, but it is iutci ded that the new lead should 
only be 7^ lbs. What quantity of lead will be saved, and how much will it be 
worth at 2^d. per pound ? 

11. A bankrupt owes £*2085, of which £235 are due to A, £325 to B, £525 to 
C, and the rest to D, How much must he pay in the pound that D's receipu may 
be what C*8 ought to have been, and how much will his other creditors have each to 
receive! 

12. A is twice, and B is just one and a half times as good a workrotn as C. The 
Uiree work together for two days, and then A works on altinc for half a day, and B 
for one day. How long would it have taken A and C together to complete as much 
as the three will have thus performed t 
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V. 


1. A man whose weekly earnings are 17r. 6d, saves a fifth ;>art of that sum 
every fortnight. In wiut time will he have saved 50 guineas ? 

2« Distinguish between abstract and concrete numbers. What is the difference 
between 65f. divided by 15#., and O.m. divided by 15? 

3. 15cwt. of cheese is dixidt^d amongst 60 men, and 104 w'omcn, on the con- 
dition that each man is to have twice as much as each woman ; how* much will each 
have ? 


4. A rectangular pile of wood is 12 yds. high and 10 broad, find tiic nuntber of 
oblong pieces 18 ft. long, Sin. broad, and 4 in. deep contained in it, supposing the 
cost of covering the pile with matting at Ad. i>cr square ft»ot to be X*B7. 

5. A person bought 23, *24«and 25 quarters of wlieat at 38i., 3fU.,and 40i. per 
quarter ropectively, and mixe^ them ; at what price per quarter must he sell the 
mixture to gain 20 i>er cent, by the purchase ? 

6. A pcr.'.on having £22(X). 3 piT cent, consols sells out at 07^ ; and invests tho 
proceeds of the sale in a Railway Stock paying 4i| per cent, at 05; find the altera- 
tion in his income. 


7. Rought cloth at 0 months credit for 2U. per yd. ; how much per yd. should 
1 be allowed for present payment, interest being reckoned at 4 per cent, per annum? 

8. How much cotton 4 ft. wide at 3d. per square ft. must be given in exchange 
fur 34M5 metres of French silk { of a yd. w'ide at 4 francs per square metre, 
£1 being worth 25*15 francs, and tlit* metie Iwing 3f>*37 inches ? 

9. Kxplatn the method of pointing in the extraction of the cube root of 
decimals. 


Find the square root of 


^125 

•18 


und the cube root of 423564'751. 


10, The produce of the Income- f ax oi 7i/. in the pound is £525,0(>0. What 
would be the gain to the revenue if the tax were at the rate of 3 per cent. ? 

11, 'J vvo clocks point to 2 o'clock at the same instant; one loses 7'^ and tho 
ether gaiii'« H" in 24 hours; wlien will one be half an hour before the other, and 
whit lime will each clo<'k shew? 

12, A person gives 100 guineas for a pipe of wine, which contains 52 dozen 
bottles ; what does his w ine cost him a dozen if he has to keep tt ten years in bottle, 
and 4 per cent, simple interesl^be allowed on the outlay ? 


VI. 


1 . (1) Divide 7244*3 by *(yX)9l7, and prove the correctness of the result. 

(2) FindthevJueofi-(j| + X^ +1^ 

(3; Simplify the expression 
5 7 


7 ,37 1 
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% BWide 6 miles, 20 poles, 3 yds,, 6 in. by 3, and express the result in furlongs. 

3. A person purchases £1000. 3 per cent, consols at 96|, and sells out again 
when they have sunk to 82] ; how much does he lose by the transaction 7 

4. A legacy of £1500 is left to three individuals in the proportions of 1, 2, and 
3; £nd the sums received by each after deducting the legacy duty of 10 per cent. 

6 . Find the discount on £237. 10<. due 4 months hence, at 4 per cent, simple 
interest. What would be the amount of the error in the above case if interest 
were taken instead of discount, and in whose favour would the error be? 

6 . How much English cloth, 1^ yds. wide, at 2s. 6 d. per sq. ft., must be given 
for 10 metres of French velvet, | of a metre wide, at 10s. per sq. metre ? 

7. A person sells out of the 3 per cents, at 96, and invests his money in Rail' 
way 5 per cent, stock. By this means his income is increased 50 per cent. Find 
the price of the railway stock. 

8 . The cost of carpeting a room twice as long as it was broad at 5$. a sq. yd. 
amounted to £6. 2 s. 6d. ; and the painting of the walls at Qd. a sq. yd. amounted 
to £2. 12s. 6d» Find the height of the room. 

9. How much ought the price of the three per cent, consols to sink below par, 
lu order that a broker may be enabled to obtain four per cent, on money 1 

10 Shew that V2 lies between and extract the cube root of 669-921875 

cubic feet, and reduce the result to inches. 

11. A man purchases £700 stock in the 3 per cent, consols at 94^, and also 
invests £585 in the purchase of Russian 5 per cent, stock at 97^; how much stock 
has lie standing in his name? If he sells out of the 3 per cents, at 95 and out of the 
5 per cents, at 961, docs lie gain or lose by the transaction, and how much 1 

12. A grocer buys coflfee at the rate of £ 8 . lOs. per cwL and chicory at £2. lOi. 
per cwt., and mixes them in the proportion of 5 parts chicory to 7 coffee; at what 
rate must he sell the mixture so as to gain £1611 per cent, on his outlay 7 

VII. 

1 . W'hich is cheapest, an article that costa 15r. and will last 9 months, or one 
which costa I2<. and will last 7 months? How much will be saved in 3 yrs, 33 wks, 

( 1 year B 52 wks.), not calculating interest, by consj^ntly using the cheaper one’ 
1.13,, 21 

= 0fr + -0f5 g-J 

li. ( 1 ) FiDdthev«lucof ”g| i ™ii ; ( 2 ) of.— i— ip— of 2 »hillinp. 

® • 1 ~ I — ^ X * ■ 

■ \iO 2 5/ 

(3) Fsprtm + 3 -?^ in decimri.. 

3* Hunter *s chain is four poles long, and divided into 100 links. Shew that 
•quare links may be converted into acres by moving thcr decimal point five places 
to the left (N. B. 160 square poles fiacre.) 
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4. A pays B a debt a year beiore it » due, roercaatUe diaoouat being allowed. 
If B had waited for payment till the end of the year, he would then, money beinn 
supposed to produce 5 per cent, interest, have been £5 richer than by the actual 
arraogement. Determine the amount of A'b debt. 

5. A and B can perform a piece of work in 10 days, A and C in 12 days, and 
B and C in 16 days. In what time would they do it separately! 

6. Having given that 125 lulian lire make 23 Roman scudi, and that 2001 
Roman scudi make 12500 Austrian zwanzigers; And how many Italian lire make 
100 Austrian zwanzigers. 

7. A person has 4 houses, the united values of which amount to £1840. The 
^alue of the first house is two-thirds of the second, that of the second is three-fourths 
of the third, and the value of the third is five>sixths of tlie fourth house ; find the 
value of each. 

8. At what rate per cent, simple interest will 3Ad. produce 3|t. interest in 33ji 
years ! 

9. If Government allow land-tax to be redeemed for so much stock in the 3 fter 
cent, consols as will produce n yearly income larger by one- tenth part than the 
yearly tax redeemed, what sum of money sterling must he invested in slock in order 
to redeem a land-Ux of £2. 6i. 8d. i>cr annum; consols being at 96j percent., 
Inclusive of brokerage ! 

10. Extract the cuIjc root of 731189187729, 

11. A roan buys a flock of sheep con«(i$iting of 117 for £108; he loacs 3, and 
finds 18 others in such had condition that he is obliged to hcll them for 4 shillings 
apiece less than they cost him ; at how much per head must he sell the remainder, 
ill order that he may, on the whole, gain £5 by the transaction 1 

12. A room 27 '7 ft, long, 19'55 ft. wide, and 12 4 ft. high, is hung with paper 
2’7 ft. wide; find the cost of the paper at li. 3d. a yard. 


VIII. 

1. Shew how to change a vulgar fraction into a decimal, and prove that the 
decimal will terminate or recur according to the form of the denominator of tha 

• lb2 

given fraction in its lowest terms. ^Vhich sort will the fraction — produce! 

IJt) 

3 

2. Add together rr of 4f. 7<i., 2*35 of If. and *2375 of £1; and reduce tho 

’2 

reault to the decimal of half a guinea. 

3. Extract the square root of *142857 of 3^ square yards, and express in inchcf 
the cube root of 4r42l736 solid feet. 

4 . If the sum of £12200 be put out at 10 per cent per annum compound 
interest, and interest paid half-yearly, to what will it amount in a year and a half! 

What would it amount to in four years at the fame rate at rimnie interest t 

20 
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5. Of every volume of air 21 per cent, is oxygen^ How much oxygen is con- 
tained in 25 cubic feet 700 cubic inches of air ? 

6. A person receives £533. 6s. 8d, for £560 due two years hence. At what 
rate is discount calculated 1 

7. Find the cost of overlaying with gold a table 6*4285714 yards long^ and 
1*78 yards wide at 25i. the square inch. 

8. Paid £30 including a duty of £5 per cent, for a Geneva watch ; what did 
the duty amount to ? 

9. The exchange at Paris upon London is at the rate of 25 francs, 70 centimes 
for £1 sterling, and the exchange at Milan upon Paris is at the rate of 42 Aus- 
trian lire for 20 francs : find how many Austrian lire should be paid at Milan for 
a £20 note. 

10. A dealer buys 80 tons of coals, and after selling them again at Is. 6d. per 
sack finds that he has gained £4. Had he sold them at Is. 4d. per sack he would 
have lost £6. Find the cost price per ton, and the weight of a sack of coals. 

11. A pioco of work has to be finished in 36 days, and 15 men are set to do 
it, working 9 hours a day, but after 24 days it is found that only f the of the work 
is done: if 3 additional men be then put on, how many hours a day will they all 
have to labour to finish the work in time ? 

12. A wine-merchant having bought 7 dozens of wine at 68s. per dozen ttarti 
the same into a vat containing 130*4 gallons of wine worth 38s. per dozen, and sells 
the mixture at 46i. What per centage does he obtain T (a dozen bottles contain 2*7 
gallons). 


IX. 

1. From one million take ninety-nine thousand and nine ; and take one mil- 
lionth from one hundred and one thousandths, expressing the result by a decimal. 

What is the amount of Plbs. 3oz. 12^dwt8. repeated 6240 times? 

4 3 

2. (1) llcduce - of - of 7Jd. to the fraction of half-a-guinea, 

5 7 

(2) Divide ^ of ij by | ■ 

3 17 

3. (1) Exri*re88 *0025 by a simple fraction, and*|"^ + 6}^ - — by a decimaL 

(2) Multiply 1*25 by *072. (3) Divide *010101 by *02; 120 by *0048; and 
66*25 by 1*25; proving the truth of each result. 

4. If three men working 11 hours a day can reap 20 acres in 11 days; bow 
many men working 12 hours a day will reap a field 3^ yards long and 3^ yarda 
broad in 4 days? 

5. Divide 488 guineas among 7 men, 9 women, and 3 boys, so that each 

3 €' » 

I may have ^ of each man’s share, and each boy y of each woman's abaie. 



APPENDIX. 


807 

6. A person invests £4800 in the 4 per cents, at 80, and at the end of each year 
invests the dividend which becomes due in the same stock ; supposing the funds lo 
remain at 80 for 3 years, find his dividend at the end Of the tliird year. 

7. A and B can do a piece of work in 6 days, B and C can do it in 7 days, 
and d, B, and C can do it in 4 days. Ilow long would A and C take to do it? 

8. In how many years will £250 double itself at 2^ per cent, simple interostl 

9. Find the amount of £254. 4Ji, 8m, for 5 years at 3^ per cent, per annum, 
simple interest. 

10. A room whose height is 18fl. 5in., breadth 200. lOin. and length 22ft. 9io. 
has a door 7ft. 6in. by 3ft. 4in., and two equal windows each 3ft. Gin. by 50. 2in, ; 
find the cost of papering it at 3s. 5\d. per square yard. 

11. A debt U to be discharged at the expiration of 4^ months, | is paid imme* 
diately, and | at the expiration of 3 mouths; when ought the remainder to be 
paid ? 

12. Find the length of the interior edge of a cubical bin which contains 40 
quarters of wheat. ( An imperial hu^hcl fills 2218*192 cubic indies.) 

13. A person increased his capital annually j^rd part, and at the end of 4 years, 
one year's interest tliereou at 4^ {x^r cent, amounted to £270. What capital did 
he start with ! 


X. 

1. The height of a tower on a river’s hank is 50 feet, the length of a line from 
its top to the opposite bank is 65 feet; what is the breadth of the river 1 

2. A and B agree to divide their travelling exprmscttt in the proportion of tha 
numbers 7 and 5. A pays in the whole £2.5. Kb., and li pays in the whole 
£15. 17s. ; what has the one to pay and the other to receive in order to settle the 
account? 

3. The posts of an electric telegraph by the side of a railway are placed Bt 
intervals of 60 yards ; find the rate per hour of a train which passes over eleven of 
these intervals in 25". Also, find the least distance of two posts from each other 
which are an exact numlier of mile« apart. 

4. The weekly receipts of a Railway Company average £2683. 7s. dd. from 

passenger, and £2117. 8s. from goods traffic. The expenses of working aro 
£13,363. 7s. 2d. per calendar month. Their capital is 2 millions : what interest can 
they pay per share of £ 100 1 * 

5. A grocer buys 5f57 cwt. of sugar at £1. 19s. lO^d. per cwt., and mixes it 
with 1161 cwt. at £2. 2*. fi^d . ; at what price per )h. must he sell the mixture, to 
ortler to realize a profit of 12 per cent. ! 

6. A man buys 50 shares in a railway at £20. lOi. per share; and 100 mom 
It £7. 15s. per share, lire half-yearly divuiend is 3i. 4d. per share : what ioteresl 
per cent, per annum does he make of his money ? 

7. A person buys wheat at 39«. per qr., and some of superior quality at 6a 
per bushel : in what propo^oo must he mix the two so as to gain 25 per cent, by 
seDiog the mixture at 57f. 6d. per qr. ? 
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8. At a game of billiards, A can give B 15 points in 50, and he can give C 
20 in 50 ; how many can B give C in a game of 70 ? 

9. If 225 quarters of wheat which were sold on Sept. 28th, 1853, for 66s. per qr. 
would have fetched 94s. per qr. on March 25th next following, and money be 
valued at the rate of 3 j per cent, per annum, what would then have been gained by 
having kept the wheat 1 

10. A tradesman marks his goods with two prices, one for ready money, and 
the other for credit of 6 months : what fixed proportion ought the two prices to 
bear to each other, allowing 5 per cent, per annum, simple interest ? 

11. A certain sum in ten years amounted to £10,000 at 5 per cent, per annum, 
simple interest : find the sum. What must be the maiket>value of 3 per cent, stock, 
in order that, after deducting the income-tax of seven pence in the pound, it may 
yield 3^ per cent, interest ? 

12. If the 3 per cents, are at 95, and Government offer to receive tenders for 
a loan of £5,000,000, the lender to receive five millions in the 3 per cents., together 
with a certain sum in the 3^ per cents., what sum in the 3| per cento, ought the 
lender to accept 1 


XI. 

1. Supposing the velocity of electricity to bo 288,000 miles per second, and the 
earth’s circumference to be 25,000 miles; calculate to seven places of decimals the 
time of transmitting an electric telegraphic message to the Antipodes. 

2. There are 5 partners in a business which produces £2100 profit , the senior 
partner has 6 shares, tlie second 5 shares, and the three junior partners 1 share each. 
Wbat does each partner receive ? 

3. Find the cost of paving a street } a mile long, and 47 ft. broad, at the cost 
of 8^d. per square yard. 

4. A tea-dealer buys a chest of tea containing 2 qrs. 17 lbs., at 3s. l.jd. per lb., 
and two chests, each containing 3 qrs. 7 lbs., at 3a. 5^d. per lb. ; what will lie gain 
per cent, by selling the mixture at 4 shillings per lb. 1 

5. If a person receive.s 4^ {ler cent, interest on his capital by investing in the 
8^ ]H>r cento., what is the price of the stock, and how much stock can be purchased 
for £12001 

6. From a bill of £3. 1 h. 8d., due 18 mouths hence, a tradesman deducts St, ; 
what is the rate per cent, at which the discount is calculated 1 

7. If a lb. Troy of English standard gold fine be worth £46. 14i. 6d„ what 

122 

» the value of a rupee weighing 7 dwta. 11 grs., in which is pure gold ? 

8. The sum of £1250 is invested in the 3 per cent, consols, when the price of 
stock is 88 per cent ; what will be the income produced, and how will the income 
be affected if the price of stock rise to 92 per cent, and the stock be then sold out 
tad the money put out to interat at 4 per centi 
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9. Explain the method of pointing in extracting the cube root of whole num- 
bers, and decimals. 

10. Find the length of the side of a cube which contains 8060160125 solid 
inches. 

11. If I borrow money at 3 per cent, interest, payable yearly, and lend it 
immediately at 5 per cent, payable half-yearly, Occeiving compound interi'St for the 
2nd half-year), and gain thereby at the end of the year £660; what was the sum 
of money which 1 borrowed I 

12. If a four-oared boat costs £50, what would a six-oared boat cost, Bupposing 
the expense of setting up a boat is proportionate to the square of tfic number of 
oars ? AVhich would cost the least per head ! 


XII. 

1. Kxpluin the nature of 'leelni 'A fi.iotions ; the rub s for the addition and 
multiplication of them, and do'w th:(t tlo y are tlic same ns in the case of vulgar 
fractions. W rite down the cube of 2. 

2. 'fbe population of Great llriuiu in IB'il was 2l,121,fK)7 ; and the increasS 

during the previous half century liotl Inen .per cent. What was tlie popula- 

tion in 1801 1 

3. The sidereal year being 3t)6d., 6h., Ihu., 9 6ser. ; ami the tropical year StK^d., 
6h., 48ni., 49'7sec. ; reduce tlieir difference to the decimal of a tropical year. 

4. 80,000 cwt. of ammunition arc to be reinovet! from a fortress in 9 days ; but 
it is found that in 6 days Ui liui.ses have cuiiieii nuay only 4500 cwt.; how many 
horses are requisite to carry away the rest m the time tlial is left ? 

5. What IS the discount on £776. 6/1, Ic. 2'6/n. due 6 months hence at 4 per 
ccut. ? 

6. Would a person increase or diminish his income by selling £1167. 3 per 
cent, stock at 83j to purchase into the 3j per cents, at 1 

7. A tnuie«man finds that if he a-ks for his goods 16 per cent above the wliole- 
sale price, he can sell his ivh de slock in 4 months, whereas if he asks 20 per cent, 
he requires 6 months to sell the same amount Which will he find the more pro- 
fitable system at the year’s end \ 

8. Find the respective limes between 7 and 8 o’clock, when the hour and 
minute-hands of the watch arc, 1st, exactly oppo.Hile to each other; 2nd, at right 
angles to each other ; 3rd, coincident. 

9. A and B can do a piece of work together in 4 hours, A and C together in 
Zf hours, and B and C together in hours ; in what time will each do the work 
alone ? 

10. If (fj) and (k) be the sides of a rectangle, in what sense may the area of the 
figure be said to be a x 6 ? • 

Find the area of a room 26ft. 6tn. by ISfu Sin. ; and Ute coat of covering it wiUi 
carpeting 2 ft. wide, at 4i. per ya* d. 
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11. After deducting: from a clear rental of £15000 one«fifth for personal ex- 
pences, and 1000 guineas for extras, 1 invest the remainder in an estate at 25 years* 
purchase ; what will be the annual value of the estate 1 

12. A London merchant owes a sum of money in Paris; which method of 
payment will be most advantageous to him, a direct exchange, or a circuitous 
remittance from London to Venice, from Venice to Hamburg, and from Hamburg 
to Paris, the exchanges being as follows: £1 ^=24*6 French francs, 19 francs = 10 
Hamburg marks, 1 mark = 4| lire of Venice, 55| lire = £11 


XIII. 

1. What sum is the same fraction of a crown that 2s. 9JJ. is of a guineal 

2. In what length of Time will £150 amount to £165. 7/f. 5c. at 3 per cent, 
simple interest 1 

3m Define Present Worth, and Discount. State the difference between mathe* 
matical and mercantile discount. A farmer buys 57 sheep for £120, payable at the 
end of 12 months, and sells them directly at 31m, a-head ready money ; what does 
he lose by the transaction, supposing the interest of money to be 5 per cent. 1 

4. Eight bells begin tolling simultaneously, and they toll at intervals of 1, 2, 3, 
4, 6, 6, 7, 8 seconds respectively : find after what interval of time they will agam 
be all tolling at the same instant. 

5. A person’s average annual expenditure from the year 1830 to the year 1850 
inclusive is £391. 9i. 2d. He finds that in 1830 he spent £391. 16i., and in 1851 
£445. 8i. 9cl. What was his average annual expenditure from 1831 to 1851 in- 
clusive 1 

6. In Austria 120 gulden (paper currency) are worth 100 silver gulden. What 
amount of paper money should be obtained for £10 sterling, if the value of £1 be 
9 gulden, 30 kreutzers in silver ? (60 kreutzers » 1 gulden). 

7. If a piece of work can be done in 30 days by 17 men working at it together, 
and if, after working together for 12 days, 9 of the men were to leave the work ; 
find the number of days in which the remaining men could finish the work. 

8. A shilling weighs 3 dwts. 15 grs., of which three parts out of forty are alloy 
and the rest pure silver : if the value of silver rises 8 per cent., what must be the 
reduction in the weight of pure silver in a shilling 1 

9. A cube contains 56 solid feet, 568 solid incites; find its edge. 

10. By selling a horse for £1 16. 17s., a person lost 5 per cent ; what will be 
his gain or loss per cent, when he sells him for £132. 4$. 6d. ? 

11. The sum of £6000 has been subscribed to build lodging-houses for the 
poor, and accommodation provided for 120 families. These are divided into 6 classes 
which pay respectively 7, 6, A 4, 3^, 3 shillings per week per family. How much 
per cent, per annum will tlie subscribers realize, supposing the yearly expenses for 
repairs, &c. to be £20 1 

12. A man in mowing grass walks at the rate of *4 miles an hour ; it takes him 
72 minutes to mow a grass-plot of 1056 square yards, how broad does be mow! 
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XIV. 

1. Express in fifrures thirty-four and two thousandths, and by it divide 
2825566*2. W'hat alteration must be made in the quotient if the decimal point in 
the dividend be moved eight places to the left! 

2. A bankrupt owes X6000. and has good debts to the amount of £1800) and 
bad debts (for which he receives on the average lOi. in Uic pound) to the amount 
of £1200: how much cun he pay in the pound 1 

3. Find by Practice the value of 7 cwt. 2qrs. 15^ lbs. at £3. Os. 7</. a cwt. 

4. On June I, 1854, the 3 per cent, stocks are quoted at 91i; whiit would be 
the annual income of a person inve<«ting £3411. 6s. ih/. in them, after payment of 
the income-tax of lOd, in the £ 1 , brokerage being estimated as usual at 2s. 6d. }H!r 
cent, t 

5. If £3^20 thalers: 25 thalers francs; 27 francs « 5 scudi; and 62 
scudi » 135 gulden ; how many gulden » £1 ? 

6. NVhat principal in the decimal coinage put out at simple interest for 5 years 
at 4 per cent, will amount to £111? 

7. Divide £2025 among A, B, C, D, E, so that A’s share ; B*s share ;; I : 2 ; 
C*s share ; U’s share :: 5 : 4 ; D’s share : C’s share :: 6 : 6 ; and K’s share : D's 
share :: 4 * 3. 

8. A ran do a piece of work in 27 days, and B in 15 days ; A works at it 
alone for 12 days, R tlicn works 5 days, and afterwards C finishes it in 4 days; in 
what time could C have done the whole work ? 

9. Extract the square root of 3080|, and the culic root of 9* 528128. Find 
the hypothenusc of a right-angled triangle of which the other sides are 4 ft., and 
1 ft. 8 in. 

10. Incomes below £150 a year being subject to 5d. in the pound income-tax, 
and incomes above £150 to Id. in the pound; find what income almve £150 a 
roan must have, that be miy be just 7|d. a year poorer than a man who has 
£149. lOs. a year. 

11. A person enters FAnce with 33 sovereigns, one half-sovereign, and 7 
florins in his purse. He expends in France 577 francs, 50 centimes. How many 
florins will he receive in exchange for the remainder ; the rate of exchange being 
26 francs, 25 centimes per pound sterling ? 

12. A has £90,000 stock in the 3 per cent. South Sea Annuities, and is oflered 
by government the choice of being paid off at par at the end of tlie year, or of 
receiving £110 of a new 2j^ per cent stock for each £100. He chooses the former 
alternative ; and, on being paid off, is able to invest bis money in the 3 per cent, 
consols at 92. Find the tmouot of his stock in consols, and the excess of his income 
above what it would have been if he bad agreed to the proposed oonvertion. 
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XV. 

1. 650 horses are conveyed in transports to the seat of war at a cost for food 
of X*1542. A storm occurs just after one- fourth of the voyage is completed, in 
which 10 horses are killed. If the expense of the food of each horse be Is. per 
day, what was the length of the voyage 1 

2. The shares in a certain undertaking pay 13s. 4d, each, being at the rate of 
5 per cent. Find the amount of each share, and what interest per cent, they will pay 
upon the purchase-money, if bought at | premium. 

3. A cask which weighs Icwt. 19 lbs. 13 oz. floating in sea-water displaces 
2 cub. ft, 61^ cub. in. What is the weight of a cub. ft. of sea-water ? 

4. A man invests £1000 equally in tho shares of two railway companies; the 
shares of the one are 3 per cent., and the otlicr at 5 per cent, discount; the price 
of stock in the former suddenly rises 7 per e nt. and that of the latter is depressed 
5 per cent, lower than when the man purchau'd; if he now sell out, what will he 
gain or lose 1 

5. An oz. of gold is worth £3. 17s. lO.jt/. In making sovercignn 2 parts out of 
23 consist of an alloy which is worth l^d. an oz. ; how much gold and how much 
alloy will be respectively required for 2017 .sovereigns'! 

0. A river 30 ft. deep and 200 yds. wide is flowing at the rate of 4 miles an hour, 
find how many cub. ft. of w iter run into the sea per minute: also the number of 
tons. (A rub. ft. of water =* ICKWoz.) 

7. A person buys sugars at Id. and lOd. a Ib., and mixes them in the proportion 
of 3 : 5; what will he gain per cent, by selling the mixture at 9d. a lb.? 

8. Find the number of cubic chains and links in a rectangle parallelopiped 
whose edges are 94 chains 50 links, I chain 5 links, and 31.j links. 

9. A person buys £500 3 per cent, consols at 96^^^, and sells out again at 82J: 
how much does he lose by the transaction ? 

10. A owes £3000 bearing interest at £5 per cent, per annum ; he pays at the 
end of each year for interest and in part payment of the principal £500 : find the 
amount of hU debt at the end of the third year. 

1 1. A wall, 5 times as high as it is broad, and 8 times as long as it is high, con- 
tains 18225 cub. ft. Find the breadth of the wall. 

12. The capital of a mining-company U £300,000; the working expenses of 
the mine amount to £15,691. 13s. 4d. in a given year: what must be the gross pro- 
ceeds of tlie mine to pay the original proprietors 4 per cent. ? Also supposing the 
original shares to be £10, what per ccutage will those persons receive who have 
purchased at 2 discount ? 


XVI, 

1. What is the cost of papering a room 12 ft. 4 in. hif;h, 16 ft. long, and 14 ft. 
Sin. wide ; the paper being 2 ft. 6 in. wide, and oostiog 3f,6d. a yard ; the workmen 
•ko charging for every square foot? 
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2. If £1=:10 rupees a 100 cents 1000 express £37. 15«. 7)(i in this 
coinage. What is the difference between a farthing and a mil 1 

3. If silver be worth 5s, 6d. an oz., and pure gold be worth £4. 5s. an ox., 
what would be the weight of a 15i. piece, containing 92*5 per cent, pure gold, and 
the rest silver 1 

4. The content of a cistern is the sum of two cubes whose edges nro 10 and 
12 inches respectively, and the area of it<< base is the difference of two squares 
whose sides are 1^- and ij-ft. : find its depth. 

5. In the London General Po.U the proportion of iinpnid letters to tho whole 
number posted was 8 per cent. ; and of the paid letters 51 per cent, were stamped*, 
the whole number posted was 450,000: how many of them were stamped ? 

G. A, who travels miles an hour, starU 2.^ hours l)eforc H, who travels tho 
same road at the rate of 4^ miles an hour: when will 71 overtake A T 

7. What is the relation between the lb. troy and llic Ih. avoirdupois? Convert 
2Blhs. 5oz. avoinlupois to troy weight ; and prove the truth of your result. 

8. A watch set accurately ut 12 oVlock indicates 10 min. to 5 at 5 o'clock r.M. 
What is the time when the watch indicates 5 o'clock ? 

9. If a cubic foot of gold rnny he made in gilding to cover 402,000,000 square 
inches, 6nd the thickness of the coating of gold. 

10. A person purchases a hundrcMl shares in a company at £3500; and 
ultimately sells at a profit of £43. per cent., after having received four dividends 
of 15j. 4d., 20s. lOd.. 30s. 4d., and 38s. 9d. a share; by how much do his receipts 
exceed his outlay ! 

11. If 236 yards of cambric are bought at 7s. lO^d. per yard, and sold, one 
fourth at 10s. 3d., one third at 8s. 6d., and the remainder at 7s. per yard, what will 
be the loss or profit per cent, upon the whole outlay 1 

12. A person huy.s a numlier of railway shares at £12. 17s. 6tl. per share; 
the purchase>moiiey (including £8. 12i. 6d. expenses) being £1000. How many 
shares does be buy ? 

What yearly income will he derive when the dividend is at the rate of £3. 
per cent, on the original riiares, which arc £20? 

XVII. 

1. If the hands of a clock be together at 12 oVlock, when will they be together 
again? 

2. A field of 7 acres is sown with turnips, beet, and cuhhages; the areas of 
the crops being resj^ectivcly as : 1^ : 1|. If the values of an acre of each bo 
also respectively in the same ratbs, and an acre of turnips be worth £7 ; what is 
the worth of the whole ergp ? 

3. Find at what time between 3 and 4 o'clock the minute-baad of a watch is 30 
minute > before the hour-hand. 
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4 . A cisteni is filled by two pipes in 20 and 24 minutes respectively, and 
emptied by a tap in 30 minutes ; what part of it will be filled in 15 minutes when 
they are all left open together? 

5. The driving-wheel of a locomotive engine, 5 feet in diameter, turned 2500 
times in going 6 miles ; supposing the circumference of a circle to be 3*1416 times 
the diameter, find what dutance was lost owing to the slipping of the wheel on 
the rail. 

6. The value of a fraction is not altered if both its numerator and denomina-^ 
tor be multiplied or be divided by the same number : prove it. 

835 

*When is a fraction said to be in its lowest terms? Shew that--rT is such a 

1472 

fraction, and explain the process. 

7. The length of a decimetre is 3*937 inches; find the number of solid inches 
in a cube the length of whose side is a decimetre. 

8. If 160 horses consume a stack of hay 20 feet long, 11 feet, 3 inches broad, 
and 31 feet, 6 inches high, in 9 days, for how many days will a stack 15 yds. long, 
5 feet broad, and 14 feet high, supply 80 horses? 

9. Find the present worth of £130. Os. due 9 months hence, supponng the 
4 per cents, to be at 92. 

10. Suppose the population of a country would increase annually by 3 per 
cent., were it not for emigration, which annually carries off *5 per cent, of the 
people ; what will be the increase per cent, in the population after 5 years? 

What is the population of a country from which at the above rate 81,000 per- 
sons emigrate in 2 years 1 

11. One company guarantees to pay 5 per cent, on shares of £100 each: 
another guarantees at the rate of 4|^ per cent, on shares of £7. lOs. each t the price 
of tho former is £124.^, and of the latter £8. 10«. ; compare the rates of interests 
which they return to the purchaser. 

12. Multiply and divide 52 ft. 6 in. by 5 ft. 10 in., and explain the results. I 
have to pack 1200lKK)k8 in a box 5ft. 3 in. long, 3 ft. wide, and 2 ft. 9 in. deep; 
OQch book is 10^ in. long, 4^ in. wide, and in. thick; find how many must he left 
out. 
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Ex. L (p. 3.) 

ffctation, 

1. 63; 81; 99; 40; 13. 2. 200 ; 303 ; 764 ; 888. 

3. 4000; 1471 ; 6930 ; 9009. 4. 27504 ; 33000 ; 9016. 

6. 100000 ; 676050 ; 202593. 

6. 7003000; 11108106; 54054088 ; 613020303. 

7. 200(X)000000(X) ; 9000000300021 ; 940000900^^ 

Numeration, 

1. Forty-three; Btxty ; eighty-eight ; ninety-seven ; fifty-nine; twelve; twenty- 
one; nineteen. 

2. Two hundred and fifty-six; four hundred and one; five hundred; nine 
hundred and ninety-nine; three hundred and sixty-five; five hundred and seventy- 
eight , eight hundred and thirty-seven. 

3. I'wo thousand; one thousand, seven hundred and twenty-four; three thou- 
sand and three; seven thousand, five hundred and eighty-four; one thousand and 
seventy -five ; four thousand, five hundred and forty -one. 

4. Thirty-seven thousand and three; forty-seven thousand and forty-nine; 
sixty-three thousand and ninety ; eighty thousand and eight; three hundred and 
forty -one thousand, three hundred and twenty-three. 

5. Six millions, eight hundred and fifty thousand, four hundred and six ; eight 
millions, eighty thousand, eight hundred and eight ; seven millions, eight hundred 
and forty-nine thousand, six hundred and thirty; four hundred and eighteen thou- 
sand, two hundred and fifty -four. 

6. Ten millions and one ; twenty millions, two hundred and twenty thousand 
and twenty* two; ninety-two millions, five hundred and sixty-eight thousand, nine 
hundred and eighty-seven ; thirty millions, one hundred and eighty thousand and 
seventy. 

7. Two thousand five hundred and sixty mtlltons, five hundred and thirty 
thousand, two hundred; eight hundred millions, three hundred and nine thousand, 
five hundred aiid sixty ; ifiae thousand seven hundred and thirty-eight millions, 
four hundred and thirteen thousand, two hundred aiui eight. 

8. Seven thousand and seventy millions, four hundred and twenty-three ; nine 
hundred and eighty-seven millions, six hundred and fifty-four thousand, three hun- 
dred and twenty-one ; five thousand seven hundred and seven millions^ sixty- 
sight thousand and eighty. 

9. One hundred billions, one hundred and ninety-eight thousand seven bnn- 
dred millions, ten thousand and ninety ; forty -eight thousand seven hundred and 
twenty-six billions^ eight hundred and seventy thousand six hundred and thirty* 
four inillions 9 one hundred and three tbouMod, two hundred and sixty- four. 
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ANSWERS (pp. 6-23.) 

Ez. n. (p. 6.) 

Addition, 

% 252. 4. 2288. 6. 2073. 6. 12854. 8. 15997. 9. 19258. 

10. 11204a 11. 11001543. la 3611911. 14. 1148390. 

15. 2923038. 16. 1881390. 17. 14547 ; 48829 ; 82391. 

18. 779264 ; 2925620. 19. 149036957938; 1G696683926; 142228910945. 

20. 98929. 21. 4304268. 22. 1002733636293. 

Ex. III. (p. 10.) 

Subtraction, 

2. 445. 3. 221. 4. 86. 5. 1147. 6. 41830. 

7. 17359. 8. 432099. 9. 899899. 10. 300368384. 

11. 73646889. 12. 6130JK)8; 7036970; 111232112. 

13. 116849491; 2922930J»23; 568990634342. 14. 8087 ; 4936. 

15. 3999996; 99700000. 16. 14515927. 

Ex. IV. (p. 11.) 

1. XXX; XT.VIIT; MX ; ( CXXll; VI; M.DCCC.XLIII. 

2. Twenty-three, 23; sixty -nine, 69; two hundred and eighteen, 218; five 
thousand and one, 5001 ; one liundred and fifty thousand, six hundred and ihiec^ 
150603; two millions, one hundred, 2000100. 

Ex, V, (p. 16.) 

2. 2019. 3. 14335. 4. 4495*2. 6. 14399. 6. 45927*1 

7. 24710742 9. 395736. 10. 1098300. 12. I(i46331. 

13. 4015708. 14. 949723. 15. 24642451. 17. 67‘248.56a 

18. 33075. 19. 4843162. 21. 128137428. 22. 694090141. 

23. 4222404, 680276*2, 12432634; 

61964682, 87860370, 397683780; 

58628<)802, 2868835536, 2581382769; 

182581498641, 58943103679, 70935*237485, 6710885538a 

24. 1632*2724 ; 2137770-30; 2361710300 ; 21810149152; 

16340824080; 121932631112635269 ; 40165302248305*278754132. 

25. 44886996200592 ; 2605651657240 ; 128572831324016; 

15232906283422580; 1630188053103649203*285. 

26. 19554707*20; 684763647963885. 

27. 3876; 54095923966; 440956790620. 28. 21084100; 1406008 

Ex. VI. (p. 23.) 

1. 228. 1 4534a 3. 130535154. 4. 2126. 5. 156950. 

6. 1*28578. 7. 93024. 8. 11848122. 9. 67525. 10. 1975m 

11« 148351. \% 630341. la 89057. 14. 1204629, with reic. 4. 

15, 2U60a 16. 476S3a 17. 674359. 18. 435976a 19. 37073. 



ANSWBES (pp. 24 - 32 .) 

90. 83S2303,withrein.9. 31. 17636> 32. 3633365, with nm. 11. 

93. 31129. 34. 46367354. 25. 61728. 36. 456932. 37. 543817. 

28. 18574687. 29. 930622, with rem. 36. 30. 71340987. 

31. 814545, with tern. 17. 32. 11805559. 33. 334915. 34. 704745. 

35. 8862. 36. 40930, with rem. 270. 37. 591863. 

38. 22151337, with rem. 47191. 39. 6719070. 40. 7575. 

41. 65299477. 42. 243096259. 43. 3396, with rem. 5094687. 44. 14830201. 

45. 9000900090009, with rem. 1 ; and 900009000090, with tem. 10. 

46. 3854, with rem.-26167. 47. 746115, with rem. 83337. 48. 6084. 49. 874359, 

50. 764095. 51. 11717201, with rem. 645. 52. 5771, with rem. 542962567. 

63. 39486, with rem. 2211. 54. 35. 55. 2826863, with rem. 65. 





Ex. 

VII. 

(P- 

26.) 





(1) 

B. 

(2) 15. 

(3)9. 

(4) 

11. 

(5) 4. 

(6) 

40. 

(7) 

17. 

(8) 

2. 

(9) 20. 

(10) 15. 

(11) 

25. 

(12) 8. 

(13) 

8. 

(14) 

12. 

(15) 

493. 

(16) 13. 

(17) 13. 

(18) 

2. 

(19) 7. 

(20) 

6. 

(21) 

36. 

(22, 

84. 

(23) 504. 

(24) 83. 

(25) 

11. 

(26) 123, 

• (27) 

23. 

(28) 

36. 

(29) 

2223. 

<30) 142857. 

(31) 

87. 

(32) 37. 



(») 

2. 

(2)2, 

(3) 13. 

(4) 

3. 

(5) 23. 

(6) 7. 

(7) 4. 

(8) 2. 


Ei. VIII. (p. 30.) 


(2) 900. (3) K)-,. 

(0) 18648. (7; 50J37. 

(10) 26(>:Kib7. (U) 10«(>7‘H)5. 


1. (1) 48. 

(5) 11803. 

(U) 344988. 

2. (1) 72. (2) 48. 

(6) 204. (7) 1102. 

(11) 600. (12) 720. 

(16) 7200. (17) 2520. 


(3) 30. (4) 120. 

(8) 192. (9) 252. 

(13) 2520. (14) I2(;0. 

(18) lO'.M. (19) 72m). 


(4) 140. 

(8) 408672. 

(12) 11754481. 

(5) 1080. 

(10) 3465. 

(15) 1134. 

(20) 20l77iK)775. 


Ex. IX. (p. 31.) 


1. 28944. 2. NIhe milIion«, miiety ihou^antl, nine hundred and nine ; 

ninety thousand, nine hundred and nine 91BI818; OOTKJ flO, 

3. 1053634. 4. 36 yean. 5. 548501. 

n. 

2. 5 yearn. 3. 700409000000000000. 4. 513242. 5. IDOiSZ 

m. 

2. 300 days, and 75 lines rematninf. 3. 21840. 

5* 4fB,%adC fcom re^tirely 18, 57, and 33 rant. 


4. 9376. 
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ANSWEKS 


(pp. 32-89.) 


L 34S70. % ia(»;448. 3. 29:71. 

4 . 100100101 ; one thousand and ten millions, one hundred and one thousand 

and 10; 1840. 5. 283; 3396. 

r. 

1. 69788 ; 48, with remainder 91. 2. 815, 3. 20000 German only; 

30000 Tschech only ; and 70000 both German and Tschech. 4. £63412. 

5. 524. 

TI. 

1. M.D.LXIII, IX. 3. 567342. 4. Two hundred and seventy 

thousand, one hundred and thirty; twenty>siz thousand, seven hundred and 
eighty-four ; 10234 ; 6. 5. 31, 13, 16 years are the ages of the children* 

Ex. X. (p. 36.) 

-15 45 60180 0 ^^515551 — 

* 12* l2* i2* 12* ^* ^* 63 ’ 63 * 63 * 

Ex. XL (p. 36.) 

1 ± i. £ ± ± o 15 15 15^ 

' 16 * 24 * 32 * 40 ' 80* ^* 6457* 11740* 14675 * 26415* 

Ex. XII. (p. 37.) 

^ TL 

3 » 7 > 22 * 3 * 7 ’ 22 ’ 3 * 7 * 22 * 

52^3^^^ £12515 HIZ 3815 

^ 2 * 5 * 13 ’ 23 * 35 * 2 * 6 ’ 13 * *2^ * 'sT * 

234 W ^ ^ 4095 2^ ^ 1625 2875 4375 
2*5’ 13 * 23 * 36 ’ 2*6* “IT* * "sT * 


Ex. XIII. (p. 38.) 

1. 3|. 2. 12i. 3. 6j. 4. 12f. 6. 9. 6. 36}}. 

7. 4^. 8. «H- 9- 31A- 10. H- ^ 12. 37^. 

13. 90^. 14. 1514HI. 15. 59^1 lOi 96;^. 17. 22TiJr 

18. 363^. * 19. 26i}}}}. 20. l2i^^ 


7. 


7 

3* 

2. 

39 

7' 

3. 

* 9 

316 


223 

o non 

II- 


15 * 

9. — 


Ex. XIV. (p. 39.) 

37 

T- 
la 


311 

12* 


11152 


11 . 


a ^ 

6 . 

2482 

43 * 


4 . 



12. 


17. 


1175 
84 • 
21631 
137 


lo 767 6 ^ 

cwTi* 202* 


224 


18. 


51208 


15. 


19. 


2859 ' 

Ex. XV. (p. 40.) 


72442 

“ST* 

472694 
1107 • 


16. 


2o: 


851 * 
72413 
720 • 


1. 

6. 

8 

l8- 

1 

3* 


2 ^ 
35* 



-f- 

4 ^ 

*■ n" 

9 ii. 

*'• 16 

fi ^ 

10 ^ 
10. 





Ex 

. XVI. (p. 41.) 


1. 

1 

2* 


-I- 


a 

2 

3* 

‘1- 

*• h 

6. 

2 

3* 


’i- 


8. 

6 

n* 

•■S' 

10. 

11. 

16 


11 


13. 

276 

903* 

35 

14 

52* 

15. 1. 

16. 

117 

296* 


17. |. 


la 

123 

127* 

i». 

30. ’??. 

136 

21. 

6 

72* 


77. 

1624* 


23. 

17 

31* 



96. 

547 

741* 


^ 2031 
27. 

3058 


2a 

901 

iiKX)* 

-I- 

30. g. 

31. 

15 

29* 


•A 7 

13 










Ex. 

XVII. (p. 43.) 


1. 

15 

30’ 

20 

30’ 

24 

2. 

30 

16 

40 

35 
’ 40 

a 

8 9 10 

12* 12’ 12* 

4*1 
*• 87 * 87* 

5. 

13 

28’ 

10 

28’ 

n 

28* 

6. 

18 

36’ 

27 20 

36’ 36' 

7 ® 

f2’ 

66 66 
n’ 73* 

a. 

20 

48’ 

21 

48’ 

26 

48* 

9. 

25 

30’ 

27 28 

30* 30’ 

36 

10. 

81*8 

SIS 

SIS 

11. 

16 

24’ 

18 

24* 

20 21 

24’ 24* 

1^ 

429 1092 

3003* 

1617 3003 

3003* 9So3’ 


13. 

240 

175 

28 

’ 400* 

14. 

147 

2S3' 

216 80 39 

' 262* 353* 


15. 

306 

396’ 

180 

366 

286 54 

* a06» 366 

11 

’ 396* 

„ 2J4 see 680 433 73 367 

’*• eS* m' m' 8S’ era' m” 
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ANSWERS (pp. 4i-i8.) 


„ «6 384 
729* 729’ 

189 72 48 31 

729 ’ 729 ’ 729 ’ 729' 




9000 900 90 9 

10000* 10000’ 10000* 10000* 




3255 1190 

*®* 6300* 6300 

3276 60 3500 

20. 

434 297 

636 189 

* 6300 * 6300* ^* 

756 * 756’ 

756' 756’ 


Ex. XVIII. 

Cp. 46-) 



In order of value the fractions will stand thus : 



1 m? 2 

*• 9’ 10’ 6 

(2) ? 5 ? 

5 . 

4 ,6 7 

3®S* 12 

1 f8 

’ 5^^B- 

(4)21 12 
' ^ 60’ 21’ 

5 3 

12* 16* 

(5) 

21 8 

26' 11’ 

7 3 9 

13’ 7 ’ 22’ 

(6) 1 of g of 4. 

2 .3 14 1 -1 

, llOf-cf5, 2q, 

of4J. 



27 7 

TO’ 

27 9 3 

40’ 16’ 8* 

(8) j, 3i 



. 6 6 29 13 

W llT. 7» 8’ 66 * 28’ 

(10)5. 1 

7 3 

* iS* n* 

5 

36* 

(11) 1*. 

401 113 51 

448* 152* W 




(12) H. \ 

|of9|.Hof|of|. 




a- (l)f«n<lg- 

(2) ^ ana 1 

• 




Ex. XIX. 

(p. 47.) 



Tlie sums will be : 




». (1) ift. 

(2) |. (3) IH . 


<‘>s- 

(6) iH- 

29 

(^ 86* 

(8) (9) 21J. 

(10) 

(11) 11*. 

(12) 14|. 

2. (1)2*. 

(2) IM- 

(3)1. 


(5) lift. 

(6)2*Sr. 

0) iH- 

(8) jU- 

(9) IiV,. 

(10) 15ji 

(U) 10*. 

(12) 

(13) 3,V. 

(14) hVs. 

(15) 2j. 

(16) 1|«. 

(17) 7*. 

(18) 68^. 

(19) 444j. 

(20) 2548^ 

». (1) 1*«*. 

(2) <H*- (3) 

(4) lliVi 

(5)2^ 

(6)13H. 

(7) IBrfft* (?) 8*b. 

(9) 5976. 

(I(l)3fft. 
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AHSWKBS (pp. 48-68.) 
Xx.XX. (p. 49.) 


1 . 0 ) 5 . 

P) I* 

P) gg. 


©a* 


0 )iA- 

(B) 4y},. 

P) ll- 

( 10 ) 3H1. 

(11) 3A- 

(18) lliV 

(13) I3?1J- 

(14)64)H«f. 

(15) ISlMl' 

(iQ 121 . 

(17) 3lH. 

(lB)i. 

(19) 

( 20 ) J. 


2. By 8. 3?!.2«.I. 4. lOUf. 6. 2i?i. 

6w The lum of the fnctiont is 5 timet u great at their difference. 


Ex. XXI. (p. 62.) 


n)!2. (2)l!li. 

' i2i m 

(3)|. 

<■ 

(8)J. 

(6) 2J. (7) 10*.. 

(8)5. 

(9) da 

(10) 

ar 

(11) 1. (18) 

(13) 

(H) 2. 


«•(»)§• P)4- 

3iiy. (4) 248^. (5) J. 


Ex. 

XXII. (p. 64.) 



L (1) 4. (2) 24. 

(3) Ift. 

(4) 1*. 

{«> (8) 5- 

,nv 81 
(8)^. 

W ^2* 

0.2. 

(11) 3A. (18) MS. 

(13) 347$. 

(14) liV 


, 4805 .. 330 

*■ ^ ^ 496* 




3- (1)|. (2) (3)5J. 

(4) Si. (5) ?. (6) 36. 


Bs« XXin. (p. 58.) 




I. 



2. and 3 tIv* 




3. (1)37|. C2)eH. (8)^. (4)4ii. 

(6) 3AV 

6.611. 


n. 



2. 2lfuid3i|. 

a. *4 m 

®* IB •“ 466* 


/* 9 
®547* 

(«n* 


6. Iff. 


21 
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ANSFBRS (pp. 69*ft;) 


3 . 0 ) 5000 . 




9: j of 4 is greater by ^ - 


(3) 2- Iifr. 

1474 


4. 


1521 ■ 


IV. 


2- wir 


( 2 ) 


120 • 


684 • 


25 


& iJWg. 

(5) 12A. 


3. 




‘J- 


5. The quotient is 144 times os large as the product. 


7 3 

9* ir 

39 


2. (l)3f. (2) 


(*5) 


40' 


(7) 


V. 

55 

-I 

VI. 


(3) 


67 

80' 

4. 


1280 


300 


45 


2. (1)1. (2)1. (3)^^.^. (4)3. 


12 

47* 


( 5 ) 


?5? 

364' 




s- IJ. 6. 2*: y. 


20 


VII. 

2. (1)^. (2)13i>,V- (3)2. (4)5^. 3. 18j«nd3S3. *■ 

5. The whole score was 240 runs, and the score of each 30, 24, 24, 12, 12, 12, 
30, 30, 30, 30, 6. 


Ex. XXIV. (p. 64.) 



1 8 . 31 ^ 

311 . 

31111 31111111 

1* 

10* 10’ 100’ 

looo’ 

lOCXHK)’ lUOOUUUOO' 


117.1 

1 

32 . 16 4 13 

s. 

2’ 4’ 20* 20 

’ 

125* 625' 16625’ 160000 


3 106 151 

1717 

1717. 1717 10001 

8. 

40’ 125’ 60 ’ 

500 ’ 

5 ’ 60000* ‘20UU00’ 


230409 230409 

10686 

; 114125001 38401 


1000 ’ lOOOQO 

’ 5 

’ 1*250 ’ 1600 ’ 


6OTO07363 20ei9_ 10 000009 1 

80000 * 25000000’ 10000000’ lOOOUOOOOU* 

4. ‘X; -af*?; *53; -07; *003; *9178; 91*78; -09170; -0001; -00009. 
. 620*3; *9; 3*0142; 6*72819; *000672819 ; 6728*19, 
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AKswras (pp. e*-7a.) 

5. 7; 70; 700 ; 70000. *6; 60; 60000. 4*31; 43100. 

ie2'01; 16201; 16201000 ; 9001600 ; 900*16. 

6. *051; *00061; *0000051. *00006; *000000006. *006016; *00001016^ 

*3780186 ; *0003780186. 

7. *5; *7; *19; *28; *005; 9*7; *000001; 14*4; 280 0004 ; 7*007; 

100*00001 ; 1*0010001 ; *000000000005. 

8. Foar.tentht ; twenty-five hundredth! ; teventy-five bundredthe ; •even 
hundred »nd forty«6Ye thouiandtht ; one-tenth ; one thoutandth ; one hundred 
thouiandth; twenty-three and leventy-five hundredth!; two and three hundred 
and eeventy-five thoueandtht ; two Ihounand three hundred and leventy-five ten 
thousandth!; two thousand three hundred and seventy -five hundred millionths; 
one and one millionth; one million and one ten millionths; ono hundred nulliosth. 

Ex. XXV. (p. 66.) 

1. (1) 47*09595. (2) 290*381404. <3) 6153*70427. 

2. (1) 2935*5073. (2) 418*94514. (3) 40(')*529522. (4) 963*77386. 

(5) 370*430375. 3. (1) 62*5358119. (2) 9181*6074976. 

<3) 6062*3192995. (4j 1000011022969*090989011001. 

Ex. XXVI. (p. 67.) 

1. 1*0918; 6*8345; 141*03; *0001; *304317. 

2. (1) 211*6875. (2) *0421813. (3) 602*3415997. (4) 4*4954. 

(5) *48553. (6) 9*1794. 

3. *09 ; 655.30283; 21*068124; 9788 852. 4 . 6*3 ; *699993 ; 99*706. 

Ex. XXVU. (p. 68.) 

1. (1)139*6; 1596; 15*96; *0001596. 

(2) 173*889; *173889; 1*7989. 

(3) *0063612; 3*72812; *12376. 

2. (1) 3*07930896. (2) 210*6144185. (3) *00329875. 

3. (1) *03611. (2) *0000274104. (3) *0006594. (4) *00007614. 

(5) *055757592. (6) *2749*2. 4. *001 ; *20736. 

6. (1) 32*86164. (2) 1549795*52. 

Ex. XXVIII. (p. 72.) 

1. 0) 2*1 ; 91*78. (2) *026; 243. (3J *00003; *374. 

(4) 10. 100, 10000. (5) 250 ; 16*25. (6) 51472; -OOtXWSMTX 

(7) *057; 8134. (8) *0072; (59640. (9) 1(*500; 137*66. 

(10) 6020; 643. (11) 326000; 32*6; *0097. (12) 1*3; 13; *13; U0« 

(13) *002; *000002 ; 2. (14) 2*01; 20)00; *001876. 

(15) 948*7096; 9487096. (16) 26163*4; 21*4. 

(17) 2040000; *00082176. (18) 7934*7; 79347; 7934700a 

(1^ -00002; ‘000002;t2a { 70 ) *67; 6700a 


21—2 
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ANBWXBS 


(pp. 78-81.) 


S. (1) 3-73S6; •0tl7; 769230. 

(3) 32091W782; 1-900$; 1-31S7. 
(S) I2-S413; -0036. 

S. (1) -0000186; -00186. 

(3) 4360; 103 36; -(MSIS. 


(2) I‘489$; $0830-1313. 

(4) 140360199830; -0011. 

(2) •002Se256; -2Se2S6: S56-2S6. 


Ez. XXIX. (p. 76.) 

1. (1) -OS; -75; *625; *36; -3125; -95. 

(2) -615625; -432 ; 2-85; 1-30; -00626. 

(8) 6-171875; -2375; -05078125; -00585937$; 15 0075364. 
a. (1) -007080078125. (2) -84375. (3) -0001. (4) -661. (6) -575. 

(6) -78375. (7) -6. (8) 11-7578135. (9) 86-497. (10) 668-926. 


Ez. XXX (p. 80.) 


1. (1) -i; 'li; -d2f; -428571. 

(2) -si; -74i; -197530864; 15-)36. 

(3) -917897W; 7-i8S714 ; -OOOW. 

(4) 24-008497133; 17-01857142 ; 2-16^8433. 

3. (nZ. 1. £ i. li 

*• Wg, gp, JJ. gj, ggp. 

... 1 191 61407 

' ' T 480’ 134^- 

' ' 333000 ’ SSo5' 48 ‘ 


1 ^ 

1007 

17 

640’ 

333 ! 


4 

10619, 

39 

W’ 

16835’ 

l4- 

1284121 51 

4023057 

IdCXX) 

14’ 

3im 


Ez. XXXI. (p. 81.) 

1. (1) 31-371538. (2) 700-612301. (3) 6-116666; 1-681818; 308-052753. 

2. 3-33846li; 13-72^19047. 3. (1) 13-2; -37. (2) 2S9l5; 30a 

(3) 363-5746 ; 345-1 (4) 1-35169....; 17-^ 

«. (1) 48-7i; 6-7d (2) 303-75 ; 3-1 (3) 7; 48-734; -0134 


Ez. XXXIl. (p. 81.) 

I. 

1. 3976800^ X 13-0125. 

3. 573-005754; 673904246; -43204577 ; 7599539^..; 1-03515; 1-00486; 
-01030336; 100. 

4 Yei. 6. (1)304, (Q -009073. 1. (4) 119131 

1 ■ 



ASSWKItS (pp. 82-84.) 


825 


1. -000000700409; -0032546. 

2. Three hundred end ninety seven thousand and eight, and four hundred and 
five thousand and nine millionths; 997CX)8<I06 009 ; 397*0064060091 Three hun- 
dred and ninety-seven millions, eight thousand four hundred and five, and nine 
thousandths, lliroe hundred and ninety -seven, and eight millions four hundred 
and five thousand and nine ihousand-millionths, 

3. -03493. 4. 11-025; -00053874; -0002; -0642. 


6. (1) -000091304.. 
& 3-4976096068. 


(2) 2-5|§. (3) -625. (4) 10-0045. 


1. -57 tnd 57000; 12644 042.. 
(5) «d -7007....„ 


(3) ^ u>d 1-5488. 


(4) 1 «Dd - 9016 . 


3. 3-6; 8585 ; no. 


5. 15*35 miles. 


1. 124-36653. 3lHh IfJJf. 

2. 3006005 ; three hundred thousand, six hundred and five-tenths. 

3. In order of ma^^itude they sUnd thus 1*5 x *75 ; 2*625 -r 5 *, 5 x *05. 

4. -0049; -12694. Am. -006545 ; 542000; -0046; 

30020; -02002. 

6. 3-14159. 6. |. 


1. 3-083 ; 9-87296; 8-0267457144. 

X (1) 851. (2) l«e46875. (3j 35-4875. 

333 

3. ^ b the nearer. 4. 2*7183818; *00097061; 

6. 7925*7 milet nearly, 6, 13*74696. 


M) l*to50U 
97061 

iuuxxxiuo* 


1. 12*24362412; *0089147 ; *0730091; 7*30001. 

^ 410’ ®446* ^ 4960Q* ^ 


6. *4373. 
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ANSWERS (pj). 102-107.) 

fix. xxicin. (p. 102.) 

1 . (1) 1368(M.; 6179047. (2) 3744rf.: 1260000il. 

(3) 201 halfpence ; 975^. (4) 804269.; 188()63 halfpence. 

(5) 886609.; 8550 fourpeony-piecefi- (6) 13471929.; 946 sixpences. 

2. £5909. 1^. 9^d. 3. 200 half-crowns, 1000 sixpences, 1600 fourpences. 

4. 840 half-crowns; 200 half-guineas. 6. 234 half-eruineas; 91 mOidores. 
6. (1) 343655 grs.; 6493 Ihs., 19 dwts., 21 grrs. (2) 195597 lbs., 2 oz., 

17 dwts., 12 grs. ; 5l456dn!.; 154368sc. (3) 278912 oz.; Idtons, 3cwt, 3qrs., 

3 lbs., 14 oz., 9 drs. (4) tG2 tons, 17 cwt., 3qrs., 25lbs., Doz.; 19439376 drs. 

(5) 98920 grs.; 72 oz., 4 dwts., 22grs. (6) 3005 st., lib.; 3583 tons, 17 cwt., 
2qr«., 1st. (7) 6864 yds.; 36305280 in. (8) 7 lea., 4 fur., 10 po., 5 yds., 
2 ft., 4 in.; 4712544 in. (9) 2661 126 barleycorns ; 88016 J yds. (10) 79 chains, 
2yd8.; 9 ft., 9in. (11) 1348 nails; 1124 nails. (12) 2004 nails; 880 nails. 
(13) 6680 po. ; 273460 sq. yds. (14) 6188724 sq. in. ; 138847^ sq. ft. 

(15) 1575000 sq. links; 312ac.,2ra (16) 783 cub. ft.; 3 cub, yds., 10 cub. ft., 

1031 cub. in. (17) 794153 cub. in. ; 1245888 cub, iu. (18) 4504 pts. ; 

11432 gals., 2 qts., 3 gills. (19) 5824 pu. ; 362 tier., 34 gals., 4 pts., 2 gills. 
(20) 2880 pU. ; 4578 hhds., 38 gals., 5 po. (21) 24344 qts. ; 166 gals. 

(22) 1429 Ids., 2 qrs., 7 bus. ; 1160 pks. (23) 9000 bus. ; 1291 chald., 34 bus., 
3pks. (24) 27336 sheets; 108 reams, 9 quires, 17 sheets. (25) 22266000 sec, ; 
2674859 sec. 

7. 668190ipt8.; 3340951 qts. ; 83523] J gals. ; 2320jftVbar. 

6. 873223200 sec. 9. 5025 hrs. ; 18090000 sec. 10. 56209280 sq. ao. 

Kjl XXXIV. (p. 106.) 

J. £23.9s.8<f. 3. £253. 10s. Bii. 3. £252. 3f.3}d, 

4 . £153. 16s. 33c/. 5. £271.10$. 6. £3329. 8s. Ud. 

7. 143 tons, 15 cwt., 3 qrs., 18 lbs, 8. 141bs., 9oz., 2drs., 19grf« 

9. 223 ac., 3 ro., 15 po. 

10. £241. 18s, 7i</.; £2778. 6s. IW.; £1967. 12s. 7|cf.; £3722. 111. 5id,; 
£66851. Os. 4^1/.; £79251. 16s. O^d. ; £769861. 15s. 2id, 

11. 491bs., lOoz., ISgrs. ; 1931bs., 9oz., 19dwts. ; 17571bs., lot., ISdwts., Hgrs. 

12. 3oz., 2drs., Pgrs. ; 2321bs„ 4oz., 4drs., Isc. ; 2461h8., 4oz., 2dni., 17 grs. 

13. 98 lbs., 10 oz., 13 drs. ; 2 tons, 13 cwt., 3 qVs., 24 lbs., 6 oz.; 2214 torn, 
9 cwt,, 2 qrs., 26 lbs. ; 153 tons, 9 cwt., 2qrs., 2 lbs., 2 oz. 

14. 176 yds., 2ft., 5 in.; 199m., 2 fur.; 166m., 7 fur., 13 po., 1 yd., 2 ft., 1 in. ; 
125 lea., 2 m., 4 fur., 198 yds. 15. 185 yds., 1 qr., 3 na. ; 182 Eng. ellt. 

16. 181 ac., 16 po. ; 87 ac., 2 ro., 26 po., 14^ sq. yd., 2 sq. ft., 93 sq. in. 

17. 85 c. yds., 9 c, ft, 575 c. in. ; 74 po., | sq. yd., 8 sq. ^,53 sq. in. 

18. 304g^., 1 qt. ; 47 pipes, 56 gals., 1 qt. ; 403 hhds., 36 gal^ 7 pts, 

19. 260 qrs.. 3 pks., 11 pts.; 1702 Ids., 6 bus., 1 pk. 

20. 28 mo., 1 wk., 19 hrs., 40 m. ; 216yrs., 39 wk&, 6J., 17 brs., 61m., 51 sec. 

21. 3Syrs., 7 mo., 2wks., 3d., 13 his. 



A58WKBS (pp. 107-112.) 


82 ? 


Ex. XXXV. (p. 107.) 

1. £45. M.. 6H<». 2. £93. 7.. BgV- 3. £17. 19i. 8A««. 

4. £339. 12*. 3^d. 8. £1463. 7i. ajjd. 

Ex. xxxvr. (p. 109.) 

1. £20. 8«. 10<r. 2. £62. 111. 4<l. 3. £189. 14i. 0J<J. 

4. fHBR. 0». 2W. 5. £331. 19i. 11}<J. 6. £313. Gi. IJd. 

7. 4fwi.,, 3qrs,, 51b*., 7oi. 8. 12 (ur., 3f»po., I yd. 

9. 5oc., 2ro., 31 po. 10 &>qrs., 5 bun., 1 pk., 1 gal. 

11. £77. 17i. lOirf. 

12. (1) 3911**., 4 07 ., 9dwt«., 10 (rr*. (2) 850 Ihs., 4n7., 6dwta., 5gr*. 

(3) 6ton«, Ibrwt., 3qrs., 5lb!i. (4) 17 ton*. 13cwl., 3qr»., I91b*. 

(5) 151bs., Boi., 4drs., lac. (0) ilOyiU., 1 qr., 2 na. 

(7) 1 yd., 1 ft.. 10 in. (b) 11 yds.. I U., \ in. 

(9) Im., Slur., 36 po., 6yds. (10) 6 lea., 2 m., (> fur., 23 po., 4yd*., 2(1. 

(11) 7ac., 2ro., 36 po. (12) 1 ro., 2H po., 28‘»q.yds., 8 sq.ft. 

(13) 1 cub. yd., 20 cub. ft., 1305 cub. in. (M) IStuns, 2 hhds., 63fraU., 1 qt., IpU 

(16) 6 bar., 3 fir., 3qts. (16) 4 Ids., 4tirs., 7bu*., 3pk*. 

(17) 2 mo., 1 wk., 3d. (IH) <»•, mV, 6.V'. 

(19) £52. Oi. 4id. (2(») £1770 7*. IJd. 

Ex. XXXVII. (p. 111.) 

1. 18i. 4iV- 2. £4. 4«. llK 3. £3. 1.3 j. njrf. 

4. £110. 18a. :l(L 6. £17(«. lOi. 

Ex. XXX VIII. (p. 112 ) 

1. £23. 7i. ; £58. 7*. 6i/. 2. £11. 14a. 6o.; £17. lli.9rf. 

3. £12. 15*. 7}d.; £16. 8*. 4. £13, \Cu. 1 jd. j £22. I*. lOd. 

6. £41. 16i. bid.] £45. 12i. Od. 6. £70. 16*. 3d. ; £.05. 15*. 6d. 

7. £1043. 7*. 5id.; £3825. 13*. Tlld. 8. £757‘6 10*. lOd.; £0328. 13*. 4d. 

9. £393a0. 8*. 33d. ; £120043. 18i. 8d. 10. £5U4<>2. 15*. 5id. ; £69219. 2*. 

11. £5681:1.5. 3*. 4d.j £6^t297. 6*. 8d. 

12, £68236. 9*. Pid. ; £90248. 5*. 2^4. ; £102354. 14*. 81 d. 

la £379113. 9*. 2 id.; £39:r745. 9*.83d. ; £1222447. 9i.7^<L ; £60n&56. fi*. 

14. 69311>s., 2oz., lldwts., lOgr*.; 3i191bs., 5oz., 12dwU., 12grs. 

15. 38toDS, 2cwt, 2qrs., 25 lbs., 15oz. ; 228 tons, 18cwt., 3qrs., )31bi., 12ox« 

16. 6471b*., 5oz., 4drs.i 3102 lbs., 3oz., Idr., lie. 

17. 606yds., Iqr., 2na. ; ^570 yds., 3qrs., 2na. 

la 2fur., lOpo., 1yd., Ift., lOjn.; 1 m., 1 fur., 14po., 1ft., 2in. 

19. 186 ac., 3 ro., 27 fo., 26^ yd*., 4 ft.; lfXl3ar., 36 po., 23 yd*., 6ft. 

20. 4571 tc., Iro., 24 po.; 40380 ac., 2ro., 32 po. 



328 ■ MSWBBS (pp. 113-^110.)' 

21« d77gal.» 2qt8»; 14841 gtil,, Sqts, 

22* 199 Ids.* I qr.* 7 bus., 2pk8. ; 9681 Ids. 

23. lyT., I3wks., 4d., 8h., 34m.; SByrs., 46wVs., 2d., 13b., 6m. 

24. 572 tuns, Ipipe, 35 gals., 3 pis.; 7706 tuns, Ibhd., 10 gals., 2qt8. 

25. 1691 bar., ]7gal., 2qts., Ipt.; 33135 bar., 30gal., 2qts. 

26. £10S3. 4t. lOid. 27. 16464. 


Ex. XXXIX. (p. 114.) 


1. 

£19. 180. 2id.; 

£73. Os. l^d.; 

£378. 50. Hid. 

2. 

£302. ISt.Ofd.; 

£1135. 60 . 6 d.; 

£6660. lU. Sid. 

3. 

£4259.70. 11 

£18457. 70. 9fd.; 

£85187. 190. 2d. 

4. 

£22079. Wi.2id.f 

£23130. 180 . 3iid.; 

£85689. IQ 0 . 5fd. 

5. 

£6047. 180. 9d.; 

£18143. 160.3d.; 

£72701. 40. llfirf- 



Ex. XL. (p. lie.) 


1. 

£3. 180. Id. 

2. £ 2 . 20 . lid. 

3. £37. 140. 3id. 

4. 

£ 6 . Us. 7id. 

5. £61.80.8d. 

6 . £17. 70.3id. 

7. 

£13. 15s. 7\d. 

8 . £62.50.3jd. 

9. £51.30.34d. 

10 . 

£67. 40. 5id. 

IL £35.30. did. 

12. £39.90. 6 id. 

13. 

£ 1 , 90. 6 d. 

14. £1.50.2^d. 

15. 60 . 7;.d. 

16. 

£1. 3i, lOld. 

17. 60 . 3id. 

18. £3. 130. 4d. 

19. 

£ 1 . 140. 2d. 

20 . lO 0 .Oid. 

21. £77. 11s. 44d. 

22 . 

Xl.Oi. 9id. 

23. £13. I 60 . 8 |d. 

24, 120 . 9i^lj7-d. 

25. 

£7. 80 . 4}d. 

26. £2. 130.4d. JJq. 

27. 17 cwt., 12 lbs. 

28. 

3 cwt., 1 qr., 14 lbs. 

29. 7 mo., 26 d. 

30. 14d., I3h.. 27jii. 

31. 

31b.., 11 01., Utfdi 

rs. 32. Bibs., 13 

oz.f Ojjjdrs. 

33. 

2 tc., 3 ro., 27 po., 19 sq. yds., 7 sq. ft., 1 sq. in. 


34, 

14po., 12 sq. yds»., Gsq. ft., 1 sq. in. 36. ij nails. 

36. 

7bu.., l^pk. 

37 . £19200. 38. £19200. 



El. XLI. (p. 117.) 


1. 

£29.7..9Jil. H*- 

2. £21.4i.4i(t.it7. 

. 3 . £1.4i. ll}4t.j^. 

4. 

4e2.9i.4id. 

5. £20. 12..4J41.A7- 

6 . £7. lOi. 3*41. JJ,. 

7. 

4C7.7i.4i4t.il,. 

8. £4.6i.ll<<.T\tf- 

9. £18. 130.441. If 9> 



la £6.7«.4i4l.ii|9. 




Ez. XLII. (p. 119.) 


1. 

039. 13i. IR 

2. £17. 17i.6d. 

3. £2.0i.6it. 

4. 

£ 1 . 81 . Ui4i. 

6. 2i.2i4t. 

^ £1.1.. IK 


7. 1 TO., 29^ per.; £19. Oi. 4)^. 30069. 8. 2779iic.; 277ac., 3io.,24po. 



ANBWIB8 (pp. ia0>180.) 


829 


1. 96. 9. 361 

7. 66. 8. 388. 


Ex. ZLIIL Op. ISO.) 

a. 105. 4. 1S& 

9. loefBIf. 


A, 37. 6. 91 

10. 2S6i|{* 


Ex. XLIV. (p. 121.) 


1. X97. 18«.Ii</.)4. 

3 . £ 3314 . 171 . 10 ^. 

5. 25!!)., 5fur., 15po., 4^Td*. 
7. £404.4i.8<f. 

9. X3.10i.6J<l. 

II. £I.12i.7if|}jrf. 


i. £X. 12i. 3ftd. 

4. 79bc., 1 ro., 26 po., 17| ydi. 

6. 1994tont,2(>|lb*. 

8. 44 cwt, 3 qn .» 7} lb«. 

10. 17 yn., 3n)o., 1 wk., 2d.p OltUhn. 
12. 24 lit., 1}|| M. 


Ex. XLV. (p. 127.) 

1. 1568., ISeOc., ISOOOm.; 63-2c., 632in. 

2. 309-58., 309Sc., SOS.'iOm.; 961-298., 9612-9c., 96129m. 

3. 180-65 8., 1806 5c., 18065 m.; 9^-25 8., 92-5 c., 925 m. 

4. lOOKlia., 1000-lc., 10001m.; 460-258., 4602*5 c., 46025 m. 


Ex. XLVI. (p. 129.) 

1. (1) £264. 18. 3c. 5m. (2) £552. 7 8. 7 c. 7 m. 

2. tl)£3. 18. Ic. (2)lm. (3) £1. 5 8. 5ro. 

3. (I) £384. I c. Sm.; £4838. 58. 8c. 9m. (2) £16. 68. 5c.; £932. 48, 

(3) £300760. 2c. 5ra.; £2786492. 8 8. 8c. 

4. (1) £38.98. Ic. 6m. (2) £978. 58. 6c. 4m. (3) £46. 38. 6c. 


Ex. XLVn. {p. 129.) 

I. 

1. 8069741: 16946464}. 3. £26497. 7i. lid. 4. 

6. £143. 4f. 10}d. . 6. £1712. 7. I3S. a 

n. 

1. £37. 12<. 8}d. 3. £5986.01.88. 3. 90090; 17920000. 

a £3.41. 3d.; £1.9i.6d. & £554. 3i. Od. & £S74& 

7. 66doici>«. a £1. Si. 

nr. 

1. 6Blbi., 13dwto., Opt. 3. 116 ydi. a 3130. 4. 17t. 8d. 

S. £887. 4j. 7. 6 gaincai, 12 piiacH, 36 luincM, 144 xoioMi. 

a £3. 68. 9c la.* 
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Al^eWBRS (pp. 131-139.) 


IT. 

2. Gain m 2Dd case X 12 again in 1st case X 11. 3. 1771. 4. 19«. 

5. £617. 36. 2c. 6m.; £2S. 36. 4c. 6m. 6. 19 gal. 

7. 1000 perches. 8. 16225866. 

V. 

2. 4752000000. 3. 40]S dozens. 4. £3105. 75. 6^1. ; £443. 12s. 6<f. 

5. 195JI guineas. 6. 216000. 7. 6s. 8. £384. 56. 5 c. 8 m. 

TI. 

1. £46. 14j.6d. 2. 4 yds., 1ft. 3, £372. lOi. 4. £5. 

6. 15s. 6d. 6. £1. 13s,; 16s. 6d.; 6s. 6d. 7. 100000. 8. 423 quarters. 

VII. 

1. 5260320 min. 2. 15 tons, I5c\vt., 1 qr., 16 lbs.; 48 m., 5 fur., 1 po. ; 

154moidore8. 3. 26|yds. 4. r20.5jSf days. 5. £3. Us. 2d. 

6. £19175; £45950. 7. 112 gallons.' 8. 2s. 6d. 


2. 81bs., 4oz.,4iV<lni. 3. 2s. lid. 4. £211050. 6. £784. 5s. 9d. 

6. £1311. 16. 8 c. Im.; £505. 9 m.; £5727. 86, 8 m. 7. £1004. I9s. 3d. 
8. £108. 

IX. 

1. May 1,1769. 2. 19800. 3. 7 lbs., 8 or. 4. A his to 

give B £42. 15f. 5. 20|f{sec. 6. 144540. 7. 5 hrs., 7 m., 12sec. 

8. £5791. lOf. 


1. £809424. 2. He will have saved £8112. 3. £1. 5ft 

4. £56260. Us. 6d. 5. 96. 2c. 6m. 6. 20th Ocl. 1856. 

7. 838.5s.6id. a £115. 12#. 3d.; £601. M7i. 

XX. 

1. £1605. 7s. Ud. ; £2334. 6f. Id. ; £2903. Os. 5d. 2. £23. 3s. 3^d. 

3. 2s. 6. £8364. Us. 8d. 6. £1. 3s. 2id.^ily. 

7. eOlbc., 13}iios. 8. £186. 4s. 2d. ; £93. 2s. Id. 

xn. 

1. 36. 2. U#.10id.ff } 9 . 3. 235^^ mo. • 4. £114. Is. 3d. 

5. 1*2113. 6. 6s. 8d. 7. 6 men, 12 women, 18 boys, 

a £990. 15#. Oid. 



ANBWKRS (pp. 140 - 143 .) 
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Et. XLVm. (p: 140 .) 

1. (1) 7<. 6ii. ; 13i. 44. ; \%. 64. ; ia>. 94. ; 17>. 64. 

(2) £\. 2<. 64. ; £1. 6>. 84 ; II44. ; 8t. (3) 1>. 14. ; 3(4.; 41 .; 44. ; li.64. 

( 4 ) I 81 . 2(4. ^ 7 .; £1. Ih. 34.; IQi. 3)4. ^ 7 .; £90. lli. 34. 

(5) U 104. ; £1. 16*. 4(4. \q. ; 4.. 74. ; U 11(4. ^ 7 . 

(6 ) 7j. 8(4. ; £3. 17i. 34. ; 1». 44.; £2. 2*. 

(7) £2. 6.. 84.; £3. 14». 8(4. *7. ; 8s. 9(4. »47. 

(8) 1 qr., 7 lbs. ; 12 oi. ; 6 fur., 88 yds. ; 2 ro., 20 po. 

(9) 3fur., 25po., 2yds.^ 1 ft., 6 in. ; 7hrs., 12 mi.; 2ft.; 3qrs., 24lb«. 

(10) 71bs., 9oi., 9}dra.; 11b., 9 ot.; 2gal8., Iqt, l^pt.; 4ac., Iro., 2po., 3yd<t.; 

lft.94H>n- 

(11) 3hhds., 22g«ls.,2qu.; 2tuna, Ihhd., 31 gait., 2qU. ; 6but., 3pks., I^sralt. 

(12) 211dt., Icomb, 2bus., 2 pka., 1 gal., l^qt.; 3culi.yds., 6cub.fl., 281 SJ cub. in.; 

£9. 17i.9(/. (l;i) Slirs., Sbmi.; £2.; 16#. lojd. 

(14) £2. 16i. 3d. ; U. 4ld. | (1&) £4 . ; C». Bif. 

(16) £99. 17j. Oid.; £2. 7l. 6/^d. 

2. (1) £1. li. 2d. (2) 8i. 9id, (3) 3i. IJd. l^q. (4) li. lljd. 

(5) 8i. Ud. (6) £4. Oi. 4id. (7) 111. f>id. |7. 

(8) £1. 6i. 1 IJd. ^7. (9) £1 . 12j. 2id. 

(10) lOt. lUd. (11) 111. 9d. (12) £6. 16i. lO^d. ^q. 

(13) £12, 2i. 11 JJJd. (14) 12cwt., 2qrs., 141bs., lOo*., lOfdrt. 

(15) 11b., 1 02., 12 dwts,, 6^ grs, (16) 4 fur., 39 po., 2 yds. 

(17) .5 cub. ft., llOSf cub. in. (IB) 44. 3p. (19) 4 m., 4 fur., 1 po., l^yds., 5| in. 

(20) 2725 dayt. 18 hrt.. 34 m. (21)4 ac,, I lo., 23 po., 3| yds. 


Ex. XLIX. (p. 142.) 


(1) 

1 

25 

(2) 

5 

27 


(3) 

5 9 

, 1 

97 

3’ 

w 

i2’ 

160* 


216’ 16* 

(4)g. 

604 

(5) 

39 

1 

(8) 

147 

559 


(7) 

7 , 20 

... 108 

495 

40’ 

250’ 

16 ’ 

651* 


162 * 63* 

2240 ’ 

2* 

(0) 

11^ 

2560 


(10) 

59 

3 


761 

2617 


28’ 

1 ’ 

• 

64*’ 1100* 


^ 10560* now* 


(12) 

8 

161 


(13) 

11 

11 


9 

1681 


15’ 

480* 


1120’ 

1920 


('^>38' 

3840' 


(15) 

1159, n 


(16) 

9269^ 

3 


293 

79 


10368’ 576* 


i«r* 

8* 


^ ^ 2880 

’ 480' 


(18) 

21 

70 


(19) 

5 12663 


3t>25 

36 


20* 

ns- 


6*’ 



6596 

’ T* 


(1) 

3 

16* 

1 

• w 

5 

147’ 

7 

40' 


(3) 

63 42 

100’ 5* 


5 

’ 6* 
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ASSWEBS (pp. 143-150.) 


(8)3. 

400’ 

d 1 
’ 2Tir 

/<«4 e 

n’ 

24 >92 
^^25’ 175’ 


01) 1?. 

^ ^ 80’ 6S 

02) 

' ' 108’ 79* 

' ^‘2304 ’ 81’ 

5- 

/irN 1 4 511 288 

^ ^^1863' 25* MOOO’ 16625* 

(»J. (2) 

la- <3) IS- 

28 20 
(4) gj. (5) -5-. 

5400000 

2>3 

P) 440’ 

2822400 
(8) -g- 

(9)^. 

^ 64 



Ex. L. (p. 146.) 

1. ^ of & crown m the errcatost, the neit, and ^ of a guinea is tho 


Iciit. 

3. 


Aof.d.,b,^hr. 


817 

1606’ 


2. The tint two are equal, the third leas. 
18 , .1 ,92 

m 

400* 


B- 


a ^5 

®* 32* 


9. 


10 . 


fi 12? 

m 

w 


Ex. LI. (p. 160.) 


1. (1) 9f.; 3t.4ia.; 17f. • 99 G 89 . 

(2) 5i.7id.} 15«. n*088d.; 14f. 4id. 

(3) £6. Oi. lid. ; £3. 17i. 6)d.; lla. ’ 

(4) Ifc^d. ; 7i.7jd.*48q.; 2#. 7id, 

(6) If. 2id. £2. 16f. S^d. *8128q. ; 17#. 5id. 

(6) £3.0s. IIH *04^.; £4.6#.; &t.9*12d. 

(7) 19i.8Jd.; 7f.0id.; £2. 17f.3id. 

(8) £1. 18f. 9id. ; £3.4i.2d.; £1. 7f. 7d. 

(9) 2in.,1100ydi.; 2d.,12hii.,55'.2r'; 7ox.,4dwt8. 

(10) £24. 12f.6*24999936d.; 4ilbs. 

(11) 3 qrs., 11 lbs., 4-66192ox. ; 8 lbs., 3*264 oz. ; 14 po., 2 yib., 7*2iii. 

(12) 4 tons, 3 cwt, 1 qr., Olbs., 2*S6oz. ; 3 cwt., 2 qra., 14 lbs. ; 8 sq. po. 

(13) 31bs.» 10 ox., 5*663 grs. ; 2qrt., 3baf., 3pka. ; 14 cwt., 12 lbs., l2*96oS- 

(14) 3ao.,3ro.,14po.; 63gals. (15) d7po.; 9d., 15hra. 

(16) X506.6s.6d.; lOqn. (17) 7ac., 3ro.,20po.; £3.1s.7|^ 

(10 X5.0i.3}d.; 2in.,11507ds.,2*052ft. 

(19) 13iq.ydf., liq.ft, lll*6M|.in.; £126. Is. 2d. *24d>9. 

(20) 4m.»6po.,lTd.,2ft.,ll-97696m.; £15. 16s.6}d.*6^ 



ANSWERS (pp. 161 -ieOO 
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2. (1) 9i. 6d.; 5oz.,12dwts., IGffrt. 

(2) ; 13s.4a. (3) ; £2. 16i. 2A 

(4) £6. 13*. ; £9. 10i.3Jd. 

(5) 6sq. yds., lOSsq.in. ; 3fur.,l0po.«3 ydi.,2fU ; 20d., 6hri. 

(6) 8]^ ac. ; 20 hrs., 30mL 

3. 7i.;10t.6<L 4. £1.10*. 6. (1) £2. 16i.5|A 

(2) £83.7i.23rf. (3) £1.2*.f)5rf. (4) 6*. 7 01 2d. 

(5) 152wks., 5d., 10bft.,54/i sec. (6) Iro., 39po.,28|tq.yds., /i^sq. in. 
C. *0231 of a guiDca. 


Ex. LII. (p. 164.) 


1 . 0 ) 
(4) 
(7) 
(9) 
(W) 
(13) 
(15) 
(17) 
(19) 
( 21 ) 
(23) 


•316; -435416. (2) 

•503125; 0572916. (5) 

1-35; 1*46875. (8) 

•2232i42857; *^142. 

35090; 1*32531 

•034375; *30016741 

•2785493827160; *875. 
•07857142 ;*000025-10m 
•00U015...; 5*857l4‘i. 
1*916; 14*24. 

75*789 ; 5212*30701)2. 


•23125; *796875. (3) *€75; 'OOSITS. 

•08472; *577380952. (6) *375; *694. 

3*590»i25; 1*43625. 

(10) 1*365; *0000625. 

(12) *22083 ; 48*08.1 
(14) •273‘29545; •07291(). 

(16) •402*7; *61875. 

(18) -93; -82285714. 

(20) -0334821 ; 82*5. 

(22) 114-54; -OOOOl 

(24) -01875; -805; 


2. (1) *45; 2*i4285X (2) -HSOfto:! ; *1 (3) *28125; *013671875. 

(4) -225; *511. (5) *00243...; -000080... (6) *000304...; -066626. 

(7) -288; *546875. 

3. *3821 4. *0475. 5. •11825396. 6. •1027. 7. 1*694 

a 2i.3d., *45. 9. *31406*25. 


10. (1) 2c. 5 in. 

(5) 58. 2c. 5m. 
(8) £54.3ifl. 
(11) 7fl.3c.4ffl. 


(2) 4 c. If in. (3) Ic. RJffl. (4) 2'fl. 5 c. 
f6) 8fl. (7) £5. 6fl. 2c. 5m. 

(9) £20. 9 fl. 8 c. Urn. (10) 7fl. 6 c. S-TBldnu 

(12) i:2.7fl.9c.6j m. (13) £3. 4 c. 9ni. 


Ex. LIII, 

1. £80. 12i.6d.; £36. 4i. 6d. 

3. £9. 15s. ; £35. 7s. O^d. 

C. £17.8i.4d.; £l0.*li.lljd. 

7. £106. 17i.6d.; £2600. 19t.l0d. 


(p. ICO.) 

2. £62. 8i.6d.; £5.141. 

4. £271.5i.4i/.; £172. 15s. 104 
6. £234. 12s.; £927. 13s. 6d. 
a £^1.4i.6d.; 111. 
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AKSWEBS (pp. 150-171.) 

ft £2S4. 7t. Sd. ; £6899. Ut. W. 10. ^170. 13». ijd. ; £790. 17». 9J. 

11. £2000. 16i. 8d. 1 £669. 3t. 9d. 12. £837. 3s. Hid.; £398. 13. Sid. 

13. AI4842. 16».; £1737. 18».9J<1. 14. £720. 3s. did.; £2358. 16s. Ojd. 

IS. £27820. 18s. 3d. ; £82654. 9i. Id. 16. £39061 . 8i. S^d. ; £247968. 12i. Sid. 

17. £250014. 13i. 8)d. ; £44359. It. lOJd. 

18. £16982. 14i.7i(l.; £4981. It. Ifd. 19. £1075. 8t. 8a. ; £2173. It. 9a. 

20. £552. 14t. Sia. ; £981. 19t. 7d. 21. £1927. 16t. lOja. ; £1903. 18t. 8id. 

22. £11342. ISt.S^a.; £5498. 9i. lO^a. ^9. 

23. £69241. 9t.l^a.; £24617. Ot. I ^a. ^7. 

24. £19. 7s. Sid. ^7.; £144. 14t. Oja. ij. 

25. £51. 12t. 9ja. ij. ; £986. 17s. lOd. 

26. £1775. 9t. 8^ Jf. ; £831. 3t. 2ia. ff. 

27. £10689. 17t. Bja. ^7. ; £12126. 7s. Hid. {7. 

28. £12. ISt. llja. 29. £215. 16t. 8|a. 30. £89. 6t. IJd. 

31. £467. It. 6)a. ^7. 32. £ 12 . St. lOja. ^7. 33. £2. ISt. llja. 

34. £147. 16t. llja. i^7. 35. £230. 16t. SJd. ^7. 36. £4. 9t. Sja. }|7. 

37. £62.8i.6iV. 38. £14. 19t. lO^fta. 39. £595. 61. llja. ^ 

40. £51.8t.0^a. 41. £308.6t.8ja j37. 42. £33. 8s. Sfd. i^. 

43. £8. 3t. 4ja. i7. 

Ex. LPT. (p. 170.) 

I. 3«i. ;<!•., liq. ft, 60iq.in. 2. 238iq.fi., 90 tq. in. 3. 31iq.ft., 87iq.in. 

4. SO's^ft. 5. 328. 6. 17fu,8m. 7. OO^pUnks. 

8 . 683tq.yaa.,2iq.ft., 25aq.in. 9. £62. 5t. 5a. 10. £ 3 . la.5a. 

II. £3. ISt.eja. 12. ( 1 ) £n.lSa. ( 2 ) £ 11 . 61 . sa. ( 3 ) £5.0t. 7ia. 

13. (1) 273aq.ft.,63aq.in. (2) 396aq.ft,60tq.in. (3) 144tq. fl., 8'.S".3"'. 

(4) 377aq.fl.. 10'.5".7 ".6'”'. (5) 42 tq. fu, 6'. 6". 4". 11"”. 

, (6) 2893 tq. ft., 8'. 4". 10 ". (7) 274aq.ft., 4'.10".9" ’. 

14. 221i^y(lt. IS. 26ydt.,0ft,4in. 16. £ia 

17.. (I) £5.2t.9!,d. (2) £13.1t.6ja.i7. (3) £12.12t.6ja. 

(4) £11. 15t. 6ia.|7. (5) £13. 16i. 7iia.' 

18. (1) 6S8ciib.ft.,936cub.in.; £24. 13f. lOja. iq. 

<2) 4eub.ft., 10e6cub.la.; £200. (3) 64cub.ydt.; £2. St. 

(4) lettb.yd., IOJcab.ft. (5) 826cnb.yda., 10ictb.ft. 

(6) 2533iyy^cub.ft. 

19. 436tq.ft., 136tq.ui.; 491Scob.ft., lOSOcnb.in. 

SO. 136yda.,2ft.,8iii. 31. £183.13t.4a. 

22. (1) £6.10^ (2) £4. 14t. 54a. |7. (3) £1. 15t.^Hq. 

(4) £3.11t.9a.i £30.5t.lia.i £S.8s.*d. 



ANSWERS (pp. 178-186.) 


m 


113. l(56yd<..2ft.; £6.&. 24. /9ft. %*>. £25.7i.2d: 

26. li}£ yds. 27. 96*q. ft., 93»q.in. ; £4. 4i. 

28. 136 sq. yds., 2 sq.ft., 36 sq.m. 29. 334yds., 27/(f ft. 

30. 391 »q. yds., 7 sq.ft., 12 sq.m. 3U 3l4jcul).ft. 

32, 18 ft.. 9 in. , Uifl. 33. 1169 sq.ft.; £48. 14s. 2d. 

34. 11 520 bricks. 35. 64 tons, 9 cwt., 7 lbs. 36. 7'ftrods. 

37. As.\i)\d,\lq, 38. £9. 19s. Bid. i/. 

39. 20 yds. lonjr, and 4 yds. broad. 40. 12^ ft, 

41. 9yiLs., l.JVfl.; £1.^5*. fi'd. g//. 42. 242}ycub.ft. 

43. 4jjyds. 44. 14(U>2.5 stamps. 

45. 25(>isq.yds.; £15. l.'b.OU §^. 46. 120(XX) bricks. 

47. 22A ft. 48. 5044 brick.«i. 49. £69. lOi. fid. 

60. 1822.70. 51. £51. 9s. ; £126. 18i.3d. 62. 12ft., Ogf in. 

5:3. £37. Oj. OJd. 54. 469i^e’fi‘bVT 

Ex. LV. (p. 183.) 

1. 105l3846bi 2. £64. 4s. 3. *625; *3125. 

4. £2«». (M.7jid.; £578. 19s. Ud. 6. £562.31. 16/. 

(i. £0\:i2>.iuL 7. £236. 8s.6d. 8. 15i. 

9. 2iranc.'i, 13ccutiiucs. 10. lOwks. 

II. 

1 . . 2. 16682? tnelres. 3. A’s share » £11. 6f. 6Jd. 

i/’a .share = £12. 17s. 1 gd. f 7., Cs share = £15. I4s. 3^/. f/. 4. *0025. 

,5. £5n8.2<.6d. 6. lOd. 7. 336l*3...rcv. 8. £4. 17s. ijjd. 

9, 6/1 hrs. 10. 74jfVhr8. 

III. 

1. 15cwt, 2qrs., 21 11 m. ; £118. 3s. 7d. 

2. 8*495; 8 chains, 4 clfkialets, 9 links, 5 linklets. 

4. 8d. ; £3. 17i. Id. 5. 6 mo. C. £66. 19s. d^d. 

7. 19i.5id.i7. 8. 385*2425 days. 9. £50.101. 

IT. 

1. 26973. 2. *0219238095. 3. £138. 17s. O^d. ; £236. 2f. 9|d. 

4. £36. 10s. 8id. ?7. 5. 9 days. 6. £4. 4s. Hjd. ; 6s. 0||d. 

7. £395. 19s. 2d, ; ^116145. 16s. Od. 6. lOSsq.ydi. 

9. wi's share* £600, £480^ Cl lluMaBEaQOi 10. 8#. . 
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ANSWERS (pp. 188-191.) 


T. 

^ ^ 225 81 

I. 874 quotient, and 446 rmaiader, 2. gjj, Irtr. 

3. agfUBOv. 4. £15468750. 5. dihre. 

6. 35cub.ft. ; 4 ft., 7}^in. 7. lOhrs., 12 m. 8. 7x^(yday8. 

9. £4.141. 2d. 10. 15f. inihe£.; £386. 14f.4ia.; £305.5«.; £220. 


1. £95335. 17«. 9d. 
4. 1512 francs. 

8. £2.8«.8d. 


▼I. 


2. £986. 
5. If. 

9. 635i{hii. 


9. 10 yds., 11 in. 

6. lOd. 7. 9d. 

10 . £ 1000 . 


TO. 


1. £2. 5f. 6ri. ; ; *0095 

2. 16; £4. 19i.j £9. 18f.4 £19. 16s. 3. 129fffyri. 

4. 6ii8<layi. 6. 1200 men. 6. £172. 0*.9id. 7. £300. 

9. 98. 10. 10234 fr., 661 ctnu 


Tin. 


1. £536. 14i.9d. 

6. *00234375. 

9. 6f. dd. 


2. 15jf . 3. 4. £203. 16- 2d. 

6. 14 acres. 7. 8 cwt., 37| lbs. 8. 57|lir8. 
10. £79955. 3«. 4d. 


1. 2143. 2. *4; *04. 

5. £19. 8 fl. 7 c. 7 m. ; m. 
8. The English ben. 


XX. 

3. Yes; 14f. 

6. 78 yds., 1 fu 
9. 45 men. 


4. 80 days. 
7. 4s. 

10. 160 boys. 


1. *661; *017; 11-2. 

5. 664^ yds. 6. 6d. 
9. £e6.3i.lian<<. 


X. 

2- sAt' 

7. £26. 14s.9d.; 6r. 
10. 24 days. 


4. £19. Is. 10|d. 
8, 26 yds., 4 in. 


XX. 


1. •682706766917393333 ; £24. 16>. 3i<l. 2. I<U. 

3. £104.161.44. 4. U 4id. & 31 in. 

6. 25j 12-8; 6j 2-5; lA; 1-25: 2'08i 7. VjAfr.; 215; 3^H- 

9. aOO^OOOihMta. la 340sov.i 720 l; 9604. 



ANSWEItS (pp. 207-226.) 


887 


Ex. LVI. (p. S07.) 


1. £14. St. 

2. 72 yds. 3. 

15s. 9d. 4. mac 

5. £41. 17i. 

6 . £8.5s.9d. 

7. 40wks. 

8 . 12. 

9. I2cwt, Sqra. 

10. j04.lQi.8d. 

11 . £18. 

\2. £7. 10f.2id. 

13. £30.12i.6d. 

14. 9t.6d. 

15. 1lqrft.,5 

bus., 2 pks. 

16. £75. 16s. 6]d. 

17. £690. 

18. £25. li.&i. 

19. l7i.6J. 

20. 48. 3c. 7&m. 


31. £1500. 33. £33.70. 33. M. 34. £3.10. 35. GOl 

36. 8d»y». 37. 3-670^.d»ri. 38. 4677.Jyd». 39. £5013. 30. 3c. 74m. 

30. £104. 16i. 4<<. 31. IB d«y». 32. £47. 18*. 6d. 33. 8 men. 

34. £5.6i. 8d. 35 . Bd. ; £3 I7i. U. 36. £S.4t.3id. 37. 34 yd*. 

38. 3 mo. 39. £173. 40. £4. 70. 3o. .5n.. 41. £92.8i.3|d. 

43. llydf. 4.^ £435. Si. 44. l^diiys. 45. (ir. 8}m. 

46. £8. 14«. llj<l.g^%y. 47. £175. 7i. TJd. 48. £14. 14i. 49. £100. 

60. 9i.(^d. 51. £1683. £-2710. 6.. 3.1. 53. 101.. 40'. 36/^". 

64. 70ft. B'SSSin. 55. 9i. 84.I. ; £.58 13i. 3.1. 66. 4i*o'iicwt. 

57. £747.101. 58. £4. lOi. .59. 6«.6d. 60. ISlin. 

61. £40. 8«.3d. 63. £1.57.101. 63. 306ilayt. 64. £1.90. 60. 

65. lOidtyi. 66. 6.5^ yda. 07. He Ioms .34d. 

68. 5f,^,' before 4 o’clock. 69. £760. 70. 70day«. 

71. 41664yd*. 73. 310000 IIm. 73. 2240i|53». 74. £94. 10*. 

75. 16811)2. 76. Monday fortnight, #t 6h. .'Mirn., r.M. 77. 72yda. 

78. 132, 44f. 79. 466650 Ibf. 80. lOOdayij, 81. £ 26000 , 


82. £18. lOf. 3<i.y nearly. 83. 80daya. 84. £2n.]9t.34f. 

85. £4. 42. 86. 9.^ ydi. 87. £39. Os. 2^(1. f/. 88. 207 : 82. 

69. 3 days. 

Er. LVII. (p. 224.) 

1. 15 men. 2. 7 men. 3. (i6 days. 4. 7200 soldiers. 

5. 193 V bos. 6. 600 ac. 7. 18jl^$mi. 8. fHiScwt. 

9. £326. 13s. 4d. 10. 11 mo. 11. £61.182. 5d. 

12. Ilcwt., 3qrs., |41bs. * 13. 12hrs. 14. Bji wks. 15. £20. 

16. dd.,6hrs. 17. lOhrs. 18. £.50. Bs.Dd. 19. 500 reams. 

20. 9 days. 21. 8wks. 22. 64 days. 23. 350 men. 

24. 2400 men. 25. 47 tons, 17 cwt, 66 lbs. 26. 324 men. 

27. 48days. 28. £332. 5$. 2i\d, 29. 2268 cub. 8. 30. 13i. 4i. 

31. 8lt 32. £2.3s.l^d. 33. 1320 yds. 34. 18}}^^ 

35. £97.0i. 4H 36. 35 days. 37. 19'36dayiL 38. 49*31b8. 

30. £500.12s. • 


22 
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Er. LVIII. (p. 230 .) 

1. (I) £4. St. (2) £1-1 Ss. (3)' £45. (4) £715,. 

(5) £74. IBt. 6d. (6) £167. (7) £75. 12s. 9jJ. jj. (8) £6. 18s. lOd. 

(9) £l7.14s.6i (10) £l.4s.e}d.iq. 

2. (I) .eiOSS. (2) £3215. 16s. 8<1. (3) £1318.56. 3c. 4|m. 

(4) £l66.10i.0i<f.'^. (5) £2249.13s.2.iil.^9. (6) £161S.6s.l0i<2.|g§7. 

(7) £416. 10s. 3.id. iif. (8) £1939. 7c. 3-828125in. 

3. (1) £48.2s.6<l.; £423.2s.6d. (2) £7*. 11s. IJi!.; £519. Is. IJd. 

(3) £4. 16s. 3d.; £224. 16s. 3d. (4) £27. 19s. Ojjd. ; £271. 9s. Ojjd. 

(5) 2s.4^a»,V: £10. 12s. 4iV!r]r<l. (6) £54. 3s. OfoV-i £739. Is. Br'Sferf- 

(7) £1. 2s. 6^sd. ; £43. 2s. 6,>3d. ( 8 ) £31. IBs. 7Jd. g|?j. ; 

£3S3.13s.7id.S3g7' (0) 6s. lid. nearly; £34. 16i. lid. nearly. 

4. £32.4s.0id. 5. £20. 6. £2000. 7. £567. 11s. 4^. 

Ex. LIX. (p. 232.) 

I. £125. 6s. 8d. 2. 4 per rent. 

4. 4i per cent. 5. 17 yra. 

7. £560. a £9I.13s.4d. 

10. SJ years. 11. 4 J per cent. 

13. £315. 10s. 8d.; 2i years. 

El. LX. (p. 235.) 

1. £163. 4s. 2. £893. 8s.4id. 

4. £787. 8s. 5. £267. 2s. 5Jd. rfo,. 

7. £16. 8s. Oid, nearly. 8. £1942. 4s. 9id nearly 
10. 4s.3id. if. 11. £3S0.es.5d. 

13. £90.14^s. 14. £240. 

Ex. LXL (p. 239.) 

1. (1) £27a (2) £245. (3) £666. 13s. 4d. (4) £280. 

(5) £450. (6) £382. 14s. lOxtiH (7) £558. Os. 11 Jfd. <8) £1260. 

(9) £34.9s.7jiirf- (10) £I239.3i. 1MR (II) £900a 

(12) £262. 4s. Sill, it- (13) A765. (14) £462. 9s. 5^/1^. 

(IS) £400. (16) £1953. 3s. 64. *' 


3. £16.8s.l01d.i^. 
6. £1. 5s. 7 Id. Deftriy. 
9. £714.8s.7^d.iiq. 
12. £205. 8i. 

15. £1*578528. 


3. 5 years, 

6. 3i per cent. 

9. £34,5. 17#. W. 
12. 20 year*. 

14. £225. 



JLKStrXBS (pp. 239-9iS.) 


83d 


а. ( 1 ) 16f. W. (S) £30. 7*. «. (3) £3. 9lU- 

(4) £l.I..9i4?J, (S) £7. (6) £5. lU. 6|Jrf. (7) £140. 

(8) £48. 9s. («) £16. n». 8|J?d. (>0) £J. 0s.6^\d. 

(U) is. IW. neulT. (») 3li?i jN- P«» ** •*“ ““*• ‘ 

(15) £3.6(.8<t. 

Ex. LXII. (p. 243.) 

1. (1) £3800. (2)4ta00. (3) £535. (4) £950. (5) £43U0. 

(6) £597. Os. am- 0) £»t»o- >2ih*. («) W 

(10) £2600. (II) £3091. 10^ iUd. (U) £10566. 0». OftW. 

2. (I) £2418. (2) £1488. (3) £2775. (4) £1831. 

(5) £3040. 4i. Sjrf. (6) £1444. 10». 2 .J 1 I. (7) £24.V). 61 . 

(8) £972. 10.. £4064. 14*. 7jrf. 

3. (1) £36. (2) £240. (3) X.'Vi. 68. flc. 7J m. (4) £78. l.'a. 

(5) £6T. 15«. Il|lrf. (6) £112. 0.. 3y?J. (7) £159.19.. 

(8, £111.8.. lAfirf. (9) £178. 15,.257 /sV. 

4. fl) £1700. (2) £643-2. (.1) £1800. (4) £1739. 

(5) £2164. 2i. 66. (6) £875. 7.. 9J./. 

5. (I) £3.5i. lljf<l. (-2) £3. 14.. 6i*6. (3) £4. 13.. 1??|4. 

(4) £4. 17., 1 ,^ 36 . 

б. £244. 13i. 7. £3. 6i. B<J . ; £3. I3i. ; 8i. 4tL 

8. Xm9*.95irf. 9. 776; £1542. 17». 

II. £21. 5f. 12. £1575. 13. £104. 8i. 4i/. 

14. £5. 13i, 15. £2. lOf. 16. £175 ; £170. 9f. 

17. 1*378; £11970. IB. £2729^ Ji ; £5. lOi. 

19. The 4 per cents. 20. £6. 5i. 

21. 1 he 3*3 per cents. ; lOjfV*^. 22. £7. 15i. 4(/. 

23. £1666. 13e. 4d, 24. The Railway Shares. 25. £22. 2», 6d. 

26. The 3 per cents. ; £13397. lOi.; £13980. 27. £12319. 6i. 

28. £7900; £6310. 2^. 6^ 29. £32.5*. 30. £86. 

31. £25; £22. lU.Ti}*^. 32. £20,000; £225000. 


Ex. LXIII. (p. 249.) 

1. £2. 10s. \\d. 2. 8#. 8d. 3. £78. Os. lOrf. 

4. He gains £15. 12i. 6d, per cent. 5. A^d, 6. £9. 2s. 

7. £48.7i.0irf.i|9.^ a £10. 14s. 3H l4- £10. 6s* 

10. £33.6$,Bd. 11. £30. i 5t.6d. 13. 8i. W. 

22—2 
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ANSWSliS (pp. 260-260.) 


14. £37. 1*. lUrf.-^r7. 15. #25; £2- 2i. lld-Al- W. £27. 

17. Ml. 4id. 18. £3. I8i. 19. 4i. l\d. 20. £27. 

21. £648. 7<. 6d. 22. £3. 7<. 6<1.; £14. 5i. 8ld. ^q. 

23. £96. 7i. 3/, (l. 24. £16. 25. li. 10i<l. ; 2i. Ud. . ; 3i. 94. 

26. £550. 6.. llTiffrf.; £18. 6i. 10i%4. 27. £96. l-2i.; 12«. Sjil. 

28. 30 quarter!. 29. 12^ per cent. 30. £40. 


Ex. LXIV. (p. 266.) 

1. 6, 28, nn<138. 2. £4.31.94.; £13.8!. 3. 516,860,1204. 

1892; £149. lU. 5itp.; £179. 9i. 8jgd.; £170. 18i. 9|{4. 

4. £179. 8i. 8<y.; £142. 9i.; £<». 3s. 44. 

6. 12cwt., 30]\lba.; 3cwt., 30]*^lbs.; 2cwt, 50}$lbi. 

6. £396; £324. 

7. 2cwt., 1 qr., 14 lbs., 6 »Jy oz, 

B. 41*32.50; £2160. ]3<. 4(i.; £1063. 8<f. 9. £350; £450. 

10. £12. lOi., £12. lOi., £25, £50. 

1 1. A\ share ae;£5000, Ii\ share s £3750, C's share » £3125. 

12. £1350. 13. 5|,\ months. 14. 4| months. 15. 12 months. 

16. £3. lOi. 17. £126. lli. 3</. 

18. A ought to have £80, B £fK), and C £84. 


Ex. LXV. (p.250.) 

1. 187-98; a'>2-4(5‘25; 225.5-76; 4285*944; 5639*4 ; 84872*97. 

2. 15*625 ; 23-4.56...; 8*984375 ; 2-530...; *048.... 

3. *0275; *043; *056*25; *263 ; 2*3005 ; 5 000138. 

4. 1463*65 sral. 5. 8437*5 bus. 6. 

7. 10*72... ; 8 71... ; 10*44.... 8. 5*24... ; 20*29...; 16*11.... 

9. 1045678*375 persons. 

10. 3 of the age of 18 years ; 19 between 15 yrs. and 18 yrs. ; 38 between 12 yii. 
and ISyrs. ; 133 between 10 yrs. and 15 yrs.; and 190 under that age. 

11. Weight of oxygen » 11 16*7744 ll». ; weight of carbon « 969* 136 lbs. ; weight 
of hydrogen « 154*0896 lbs, 

12. 1712 voters on the register. M obtained 44|f | per cent ; S 42}f| per 
cent. ; A 42|^f per cent. ; and 11 41g|7 per cent 

13. Heloses £3.8«. 

14. No. of male criminall : no. of fonale criminals :: 1 : 4. 
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Ex. LXVI. (p. 2C3) 

I. *0066. I2i. 1?</. *• 2851507* qni. 3. 

4. ATer»fei(fe of boys=9i »T». Average age of girl* » 10^% yi». Avenge ago 
of whole clutwlOif jn. 

6. 4447...daT». & 3!M2857i. 

7, £43l.4<.9j<<.§?. 8. £372. 18.. lid. 4 ?». 


^Ex. LXVII. (p. 205.) 


1. 35641 fraDCSy 6ScenUni08. 
3. 124f>pia8. 62J riuls. 

6. 33«. 4</. 

7. The direct way. 

9. He gains £U.5i. 


2. £1271. 13i.9jV*(Td. 

4. £066. 13». 4ii. 

6. 1 milrccK 54jVii‘^* 

8. £19. 10a. 25 franca. 

10. Through France. 


Ex. LXVIIL (p, 273.) 

1. (1) 17 ; 24; 38 i 64. (2) 81; 14.5; 416. (3) 314; 193; 100. 

(4) iW; 989; 908. (.5; 5432; 3789 ; 2312. (6) 15367; .031441; 16807. 

(7) 643200 ; 2031^750. 

2. (1) 12-96; 5-37; 240-1. (2) *59049 ; 6-2,573. (3j *207; -0374; *0451. 

(4) 2403; 2-403. (5) 347-6905; 490-304. 

3. (1) 4; 1-2649...; -4; -1264 ( 2 ) 153^192...; *3102...; *1; 2*2360... 

•7071 (3) -02; •0284.. ; 19-4901 (4) 4J j 12-4007... { -5773...; 

(8) •7745...; -2425...; 14719...; -OOIO (6) 15-4919.,.; 1^ 

48062 ; 6-4807 

4. -04375; 6. 1400 ydi. & 741 yda 7. 256 yd*. 

160 

B. 281 ydf. 9 . 45rdf. 10. 84) ft. 11. •07122 ; 98 yd*., I ft., 1 in, 
1*. 90 mile*. 13. 47-5...ft. 14. 105. 15. 543-2 ydf. 

Ex. LXIX. (p. 281) 

1. (1) 12; 16; 31. (2) 38; 48; 6). (3) 88; 98; 98. 

(4) 134; 411; 203. (5) 631; 305; 364. (6) 258; 636 ; 97& (7) 3002 , 6031. 
1 *76} 6*19j 46-r* -OOT; '124; -029. 

22—3 
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ANSWERS (pp. 282-287.) 

3. (1) 1-442...; -669... ; -310 (2) 5. 3.546 

(3) 7j; 1-980...} 1-442 (4) -046...; *425. 

4. 6*16; 1*232. 5. Each edges 27*2 in. 6. 13^iq. ft. 7. 3ft, lOin. 

8. i:25. 18i. 9. £10.0 j. Id. 11. 2 8ft. nearly. 

12. 81; *04 

tx. LXX. (p. 283.) 


2. £2. 8#. 3Jd. in . ; £4. \6s. l^d. iq . ; £7. 4i. Hid. iq . ; £9. 13i. Sjd. f 9, 

3. (a) gfy; 03) 1}. 4. £693. 2i. lOd* 

6. 23 boys. 6. 7i ft. 

7. 937 lines; length of remaining line = *02268 in. 

8. 488054166 sq. in. 9. £65; He loses £13. 

10. £781. 6i.; £913.19*041. 11. £3. 17i. 6d. 12. £8000000. 


11 . 

1. 1300000507364; Two hundred and thirty-six billions, forty»6ve thousand 
nine hundred and seventy-eight millions, two hundred and thirteen thousand, four 
hundred and seventy -eight 

2. 1*. l^d. 8!S q. a £4062. lOs.; £l2.7i.4iJ.^9. 

4. (a) i; 03) 3; (y) £6. 16i.5d.; (3) *22-5625; 17*1 in. 

5. ought to receive 2i. 6d ; if, Is. 6d. ; C, 6d. 

6. £136. 111. llt^d. ; £163. I81. 4ifd. ; £229. 9i. 8|fd. ; each person ought 
to pay Is. d. 7. 72 days. 9. Heights: 12 ft Lengths 16 ft 

10. He loses £100. 11. £1306. IQs. 12. £560. 


in. 

1. 1. 2. (a) 1 •3010416; (/3) 2*285714. 3. 90 additional men. 

4. £10. 14l.3fd. 5. l}hr. 

€. (o) 3*8 ft.; (fi) square « 10260271849; (7) squiare root » 3253. 

7. £448. 8. 3tons.4cwt.3qrt.41bs. 13oz. 9. £6666. 13s. 4d. 

10. £1. H. 32*25. 12. The second is the best investment 


ir. 

1. 14s. d(d. f 9. ; his gain is £3. 10s. 

%. (a) £1804. 9e. 6m. ; (fi) £2764. 80. 2*i«1857c. 

a 71 days. 4. 189 in. 6. First-class ticket •IO1.4 8econd-cla« 

ticket aGitad.; Rate per mile- 2d. 6. 60 days. 7. £316. 
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(pp. 287-294,) 

8 . 14a. 9p. Ic. 6 ic.t. 9. £ 540 . 44 . 31 ^. 

la £310. n. TOdtyt, 12. 624 bales. 

V. 

1. («) 3937 yds.; (^) 166 hrs.40‘. 2. 57951-95... 3. 2J o».; 16i. SdL 

4. £ 8 . 64.9a.; -31571428. 5. £ 1 . 9 fl. 7 c. 8*972 m« 

6 . 1000049...; *3107.... 7. 75 days. 

8 . il*s 8harea£4224 ; JJ’s 8harc-X3320 ; ( ’s Rharesr£5280; D\ share« £3960. 

9. £1. I7«.6(i.; £ 7 .#) 4 . 10. 50000000 qni. 

11 . 300 stones. 12. (a) 8 j[? 4 ^ 4 . ; (/3) From 76 to 60. 

Yi. 

2. l^\hr. 3. 2^ gros. 4. £1040. 5, 4 per cent. 

6 . 2 per rent 7. £2125. 8 . (a) A : T :: 7 : 13; (fi) fjgg 1 

(y) * 21 ; 210; 210000. 9. 448 lbs. 10. 371200 ac. 

11 . (a) 70; (/3) £1388. I7#.9ia. 12 . UK) and 185 votes. 

VII 

2. 645-12 cub. ft 3. 6 | pages. 4. lOi. 10|a. 5. 46 boys. 

6 . 62^ per cent. 7. Kidderminster the cheapest, drugrset the dearest. 

8 . (a) A ; 1; (/3) £1; *1925. 9. (a) 80; (0) £843. 15i. 

10 . 12 ^ per cent 12 . A and B can each do the work in 74/rdays» 

C can do the work in 157^ days. 

VIll. 

1. W Ui f : A: AA- (fi) 4- (r) a : B :■ 6i 63. 

2. £2. 111. 6d. 3. 1^ miles per hour; 1 hr. 4. £14. 8 f. 9d. 

5. Ashouldhavel5j., 2?124., andthcboy3j. 6 . £39. 7. 5123$ bus. 

of wheat, 888 g bus. of barley, 1212^ bus. of oats. £630. 134. 9 )a. J 7 . 

& £15.l9t.0ia. 9. *0008997 ; 29 ; 126 grs. 10. (a) 4 002 ; (2) 

03) 8*004; (2) 3i. ( 7 ) 2^. 4 ft 8 ft 11. 4^ miles. 12. 22iwks. 


iz. 

1. (a) A loses £90, B, £180, C, £450. (fi) A oujyht to have £51. 124., B £81. 

2. 64 . 10 |a. 3. 186 men. 4. XI. 94 . 2^^. 5. 12' past 7 o’clock. 

6 . 39 parcels. 7. (a) £3. 144. 3|a. ^ g, (fi) 4| yrs. (y) 4 per cent. 

8 . 42592*2588 can read and write; 61806*8102 can do neither; 14516*931 can 

readonly. 9. 291600 leaves. 10. £40l 

11 . («) 405 gan$* (fi) £1506. 15i. 744. Jt,. 

I^ £4030. 



844 


AKSWEto (pp. 294-298.) 

X. 

I. 14| marki. 2* (®) X4. 19#« 3cJ, 

03) 1-1476190; *0025; *0006025 ; 602500. 

(7) 1250; *0125; -0000000125; 

3. (a) £Un.2s.2id. (fi) 25yrs. 4i £10. IS*. Tjtf. 

5. Difference in tenders a £10. 6. 90 miles. 

7. A roan will do the piece bt* work in 7^ hrs., a boy in 18 hrs.^ and a man 
andaboy in5fhrs. 

6. 360*5.. .yds. ; area of enclosure » 6ac. 3ro. 30poVj2j^sq.yd8. 

9; Worse. Id. ^ per cent. 

II. £1000; £1750; £22^. 12. 12' before 9 o'clock; 12 hrs. 24'. 


itx. 

I. mmd- i. (a) 2«»l»ote. 08) 18-2634375 fr. 

3. Edge = 4 ft.; diagonal = 6-928...ft. ; area of face = 16 sq. ft. 

4. 1125 guineas. 5. 89^ days. 6. £3112. 18*. 4ii. 

7. £420. 6. 66 planks; cost =£20. 3*. 4d. 

9. 7'9 inches nearly. 10. 3'. 

II. Ist 12 o'clock ; 2od lO}}' and 43/^ past 11 o'clock; 3rd 27^' past 11 
o'clock. 

12. Share left = Arth = -230769 ; its value = £29-23d423076. 


1. (a) 450 men. (fi) 135 days. 2. £263. 12s. 8d. percentage = 2^. 
3. 10-000000000009. 4. 11 o'clock p. m. 

5. 42 cub. ft. 1512 cub. in.; ^ filled. 6. 150qiv. 

7. £3863. 12*. d^d. 8. He gains £28. 15fi 

9. Sff days. A mows 4ff ac., B mows 5}f ac. 

10. £l002.19f.3id.*2448q. 11. 128 lines. 


12. 15a 6d. 



ANSWERS 

TO TUB 

MISCELLANEOUS PAFEfta 

(pp, {»?-803.) 

I. 

1. ^ ha* IH, N hu 1 A ud C hu 1^. A £IS49.3i.4d. A 408 yd*. 

4. 8i. 6Jd. •»»». 6. 89 t4*. 6. >435. 7. £3.J9fc3|rf. 

A 17mo.: £474. iKeid.iirfv- #• £17. 1 B«. lA 3 t lA 

U. £&10i. ' lA £6900} 071. 

II. 

I. 7564; 33-9)9. 3. £1104. 46. 3c. Urn. 4. £1760. 

6. £7. 9>. 0. &. ll}d. ff. 7. Olooi, 13c»t., 4 0 *. 

A 10 ponia. 31} day*. 10. £3. 6i. 8d. ; £3. I&t. ; 8t. 4d. par cant, 

n. 6A7iin. lA £10666. 13i. 4d. 13. £120AlSa. 

III. 


1. (\) 26i. (3) 1-rJtx- ®‘- 3K 

3. Share of each hon » £4000, share of eldest daughter a £3000, share ot 
younger daughters « £2700. 

4. £4'08 per cent. 5. (1) I yd. ; (2) 99 yds. 6. 6 days. 

7. £2. 10«. 8. The second. 9. 65 per cent. 10. 74 sq. yd|.| 

2 sq. ft., 96 sq. in. 11. 24 dozen ; 9i. Id. ; 19f. 2d. ; £1. 18i. 4d. 

JA£37}fi- 

IV. 

1. -031; 1-06 io. 2. -0271. 3. (1) £730. (2) £478. 96. 1 0, 

4 m. nearlT. 4. £647. lOi. S. 31 : 20. 6. £196. ISi. 6{d. 

7. 160. A £5212}}; £6.2*. 4^<1. 9. £2. Si. lOd. by .4, and 

£AI<.ed. byS. lA esojib..; £8. 17i.3ld. 11. 10..6d. Wbaatii 

£123. 7i. 6d. ; B, £170. 12i. 6d. ; C, £275. 12i. Cd. IX 3f day*. 

V. 

I. 600 wki. A 4j) ; 4i. 4d. A Each nan has IS lb. ; each yrpnan 

ha, 71 lb*. 4. 46980 piece*. 6. £2. 6,. lOd. 6. £41.6*. 

7- A TsjyyjftWr yd*. 9. -084; 7S-1. 10. £1600a 

II. In 120 days ; IS* pagl 2 o'clock |&d 14' before 2 o'clock. 

12. per d(Aju 
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ANSWBBS (pp. 303-308.) 

VI. 

1. (1) 7900000. (2) 0. (3) 7. 2. Im. 5 fur. 20 po, 1yd. 2 in.; 

IS^flfrur. 3. £141. Si. 4. £225; £450; £67& 5. £3.2i.6({.; 

Interest exceeds Discount by lOd. 6. 2 ft. 11^ in. 7. £106. 13i. 4d. 

e. 10ft. 9. 25. 10. 8'75ft.; lOSin. ll.£1300.'Helose8£4. 

12e £7perC'Wt. 

VIL 

1, The Ist article is the cheapest by 5 28. 34 . . % (1)1. (2) 2d, 

(3) -002668495238089... 4. £2000. 5. A does it in 16^4 days; S, in 

25 days ; and C in 43/y days. 6. 87 Italian lire. 7. £640 ; £533. 6s. 8d. ; 
£400; £266. 13s. 4e/. 8. 36 per cent. 9. £82. 9s. Id. 10. 9009. 

U. £1.0s.9j(/.lJ^. 12. £9.0s. lOd. 


VIII. 

1. Terminating Decimal. 2. -96719... 3. *666... yds. ; 41*52 in. 

4. £1389. 3s.; £1680. 5. 5 cub. ft., 579 cub. in. 6,. 2^ per cent. 

7. £18630. 8. £1.8s.6fd. 9. 1079^ lire. 

10. Price per ion ~ £1. Is. 6(i . ; weight of a sack of coals = 1 cwt. qr. 

IL lOhtv. 12. per cent, is gained. 

IX. 


I. 900991; *100999 ; 58045 lbs. 2. (1) (2) ij ; 7 ft. 8f in. 

3* (1) 5-419. (2) -09. (3) *50505 ; 2.5000; 45. 4. 9 men. 

5. 245 guineasy 189 guineas, 54 guineas. 6. £264. I2s. 7. 5^ days. 

8. 40yr8. 9. £298. 9fl. 2 c. 9-4m. 10. £29. 9 j. 9jd. 

II. 7^ mo. 12. 7 ft. 5^ in. nearly. 13. £1898. Bs. 9d. 

X. 

1. 41*53... feet. 2. ^ has to pay £1. lOii Id^ 3. 54 m. ; 3 m. 

4. 4^ per cent. 5. 5d. 6.£2^. 7. 2 ; 7. 8. 10 poinU iq 70. 

9. £416. 14s. ll^d. 10. 40:41. 11. *£6666. 13i. 4d. ; £83^. 

12. £242914|H* 

XI. 

1. *0434027* sec. 2. Each junior partner receives £150; second, £750 ; 
•emor,£900. 3. £488. 5f. 6id. 4. £18l$f|f per cent. 5. 77} ; 

£1542. 17i. Ifj. a 5 per cent 7. 3t. 10|d. 3. £42. 12s. 3^- ; 

£9. 13s. 2^. la 2005 in. 11. £32000. 12. ^£112.101. The four- 

oared boat. 
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XII. 

I. -ooe. 3. 10917437 netrly. 3. -000(138... 4. «04honM. 

6. £14. 20. 7 c. 5 id. nearly. 6L He would incTease hit incline. 

7. The tint. 8- i 31 A' < 88^,' put 7 o'clock. 

9. A does the work in 6 hours ; B, in 12 hours ; and C in 9 hours. 

10. £16. lOs. 3<i. 11. £438. 12. The fllrcukoua e*chan|rt 

XIII. 

1. 8d. 2. 3^ yrs.^ 3. He loses £14. 10s. 8^il. 4. 14 minutes. 

5. £394.0«.3W. 6. 114 gulden. 7. 38H»y*- »• 

9. 3 ft. 10 in. 10. 7|| per cent. 11. £24. 7j. 4d. 12. 4 yds. 

XIV. 


1. 

34*002 ; 83100 ; 000831. 

2. 8s. 

3. 

£2.3. 2s. 

4. 

£107.6<. 8d. 5. 

10 gulden. 

(>. 

£m. 6ft. 

7. 

£162; £324 ; £405 ; £486 ; 

£648. 8. 18 days. 

9. 

65^.2 12. 4 ft. 4 in. 


10. Jlis income mutt be £l50. 15i. II. 122 Horins. 

12. £9782()j^ ; he gains in income £469.J»". 

XV. 

1. 48<Uys. 3. XW. 6i.8J.; £452"- 3. 641b., Koi. 

4. He will gain. 5. 672 ox. of gold, and 64 ox. of alloy. 6. 170766 tons, 14 cwt, 
3? lbs. 7. £l‘yf. 8. 31 cub. chainsp 256875 cub. links. 9. £60. 13s. 7|fd. 
la £1896. I2«.6a. 11. A^fU 12. £27691. 13f. 4d. ; 6 per cent. 

XVI. 

I. £18. 3i. 9;iP(jd. 2. £37. 7fl. 8 c. ij m.; 2^7. 3. 3 dwts. lO^^jf^^ggrs. 
4. TSj^iin. 6. 21 1140. 6. 6^ hrs. 7. 34 lbs., 4 01., 17 dwU., 19*5 gm, 

8. 6hrs. 10 . 9. *0000042921... in. 10. £2031. 6s. 

II. lie gains £5. 11s. 1 per cent. 12. 77 shares ; £46. 4s. 

XVIL 

I. 5i\' pest 1 o’clock, 2. £50. 6i. 3d. 3. 49y*y' past 3 o’clock. 

4. (. 6. 1*4376 roilee. 7. 61*023377963 cub. in. 8. 8 dayt. 

9. £125. 181. 6d, 10. 131408... per cent. ; 8000000. 

II. Int. in Ist case : Int. in 2nd case n 6800 : 7221. 12. 48 books. 


CAmtinoEt raiKTSD bt c. j. ciuat. mo. at the utmmaiTT raExa. 



Part I., oontaining the First Four Pales, in 32 pages, sewed in cloth covers, 
price id. This Part contains all that is required of Standards I. and 11 . in the 
Government Exanunation. 

Part II., containing the Compound Rules, Bills of Parcels, and Practice, 
in 48 pages, sewed in doth covers, price 3d. This Part contains nil that is 
required 0! Standards III., IV. and V. in the Government Examination. 

Part III., containing Fractions, Decimals, Rule of Three, The Metric 
System, &o., in 111 pages, sewed in cloth covers, price *jd. 

The Three Parts, complete i Vol with the Answers, i8mo, cloth, 
price IS. 6d. 

Answers to the Shilling Book of Arithmetic, 6d. Key, i8mo. 4s. 6d. 

Examination Papers in Arithmetic. In Four Parts. i8mo. 

IS. 6d. With J^wer^ U. 9d. Key, i8mo. 4s. 6d. 

The School Class-Book of Arithmetic. Parts I. and II., 

rSmo, limp doth, price lod. each. Part III. rs. ; or Three Parts in 
X Vol. price 3*. i8mo, doth. Key complete, i8mo, 6#. 6d.; or Three 
Parts, If. 6d. each. 

The Metric System of Arithmetic, its Principle.s and Appli- 
cation: witin numerous Examples. Written expressly for Standard V. 
in National Schools. Fourth Edition. i8mo, doth sewed, 3d. 

A Chart of the Metric System, for School Walls. On Roller, 

If. 6d. : on Boiler, mounted and varnish^ 3f. 6d. Fourth Edition, 
with a fhU len^^h Metre Measure, subdivided into Decimetres, Centi- 
metree and Millimetres. 

Also a Small Chart on Card, id* 

Easy Lessons in Arithmetic combining Exercises in 

Beading, Writing, Spelling, and Dictation. Part I. Crown 8vo, pd. 

The Metric Arithmetia [Shortly. 


MACMILLAN AND CO. 



WOJtKt 


■Y 

REV. BARNARD SMITH, M.A. 


ASITHMETIO AND ALaEBRA, in iMr Prin- 

ciplii Mid AffUotikkm, iritii wmmm igrttfouilMljr* 
•muifBd %$kmi from idm CMobrtilgtt Bxomi* 

nftiiofi Pftpenii with mmwlftl refmonoe to Urn Otdiwry 
Bamminotioii for B.A. Pogroo. TwoUtth SditiiMU Cvowii 
8vo. doth, toi; M. 

ARITHMBTIC FOR THE USB OF SCHOOLS. 

Now Kditimi. Grown avo. doth, 4«.6tf. Amwoci to dl 
tho QntttioiM. 

KEY TO THE ARITHMETIO, oontddiiff SdntloM to dl 
thoQneitiom in tho lotoitBditkm. Eighw Sditloii. Crown 
8ro. doth, Hi. 6 d, 

EXERCISES IN ARITHMETia Crown 8vo. 

Now Edition, oo. Or with Amwoii, ti.6d. AJio 1014 
•Hmmloljr in Two Pnrto, it, oioh. Anowert, 6A. 

ONE HUNDRED EXAMINATION PAPERS 

IN ARITHMKTIO. In Pmir Parti. iSmo. olotb, 

With Aoiweri, it. 94. 

KEY TO EXAMINATION PAPEBa 18010. elotb, it, dd 

SCHOOL CLASS BOOK OF ARITHMETIO. 

Pirt L To tSa md of Oonpomid Difiskni. i8mo. limn 
doth, fod. — Pirt II. FmotioiM, Dednuta, Bxtmotioii of 
Sqimro nnd Cabo Root lod. — Part 111. Redo of 
Iat«riot,Ao. it, 

IfroThini Porto eomplftf^ in t Yd. iSoMt doth, an 



WOBKB BT BEY. BABNABD SMITH, MJL 

eontinued, 

KEY TO CLASS BOOK OF ARITHMETIC. Complete, 
iSmo, doth, 6 $, 6 d»i or separmtely. Parts I. II. and III. 
SB. each. ^ 

A SHILLINa BOOK OF ARITHMETIC FOR 
NATIONAL AND ELEMENTARY SCHOOLS. i8mo. 
ololA Alio In Three Parts. — ^Part I. oontaming the First 
Four Rules, id. — ^Part II. oontaming the Compound Boles, 
Bills of Parcels, and PraeUoe, 3d. — Part III. containing 
Fraotioiis, Dedmals, Rule of Ilim, the Metric System, Ac. 
7d. ANSWERS, 6d. With Answers, complete in 
I ToL z8mo. doth, f«. ddL KEY, 41. dd. 

THE METRIC SYSTEM OF ARITHMETIC, its 

Principles and Application, with numerous Examples. 
Written express^ for Standard V. in Natkmd Schools. 
Fourth BditUm. iSmo. oloth, sewed, 3d. 

A CHART OF THE METRIC SYSTEM for School Walls, 
on Roller, la 6d. ; on Roller, mounted and varnished. 
Fourth Edition, 3#. dd. A small Chart on Card, id. 

EASY LESSONS IN ARITHMETIC, oombining 

Lessons in Rsading, WriUng, Spelling, and Dictation. 
Part 1 . for Standaid L in Na^wu Sobools, 181110. oloth 
sewed, ^d. 

DIAGRAMS FOB SCHOOL WALLS in Fropa^ 

rmUom. 


MACMILLAN AND CO. LONDON. 















